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Numerical Index 


Number Function 
DN74LS00 Ouad 2-input Positive NAND Gates 
DN74LSO1 Ouad 2-input Positive NAND Gates(with Open Collector Outputs) 
DN74LS02 Ouad 2-input Positive NOR Gates 
DN74LS04 | Hex Inverters 
DN74LS05 | Hex Inverters(with Open Collector Out 
DN74\S08_ _—_—| Ouad 2-input Positive AND Gates 
DN74LS09 Ouad 2-input Positive AND Gates(with Open Collector Outputs) 
DN74\S10_ —|_~“Triple 3-input Positive NAND Gates 
DN74LS11 Triple 3-input Positive AND Gates 
DN74LS12 Triple 3-input Positive NAND Gates(with Open Collector Outputs) 
Dual 4-input Positive NAND Schmitt-Triggers 
DN74LS14 Hex Schmitt-Trigger Inverters 
DN74LS15 | Triple 3-input Positive AND Gates(with Open Collector Outputs) 
DN74LS20__| Dual 4-input Positive NAND Gates 
DN74LS21 Dual 4-input Positive AND Gates 
DN74LS22__—|_~Dual 4-input Positive NAND Gates(with Open Collector Outputs) 
DN74LS26 Quad 2-input High-Voltage Interface Positive NAND Gates 
DN74LS27 Triple 3-input Positive NOR Gates 
DN74LS28 Quad 2-input Positive NOR Buffers 
DN74LS30 8-input Positive NAND Gates 
DN74LS32 Quad 2-input Positive OR Gates 
DN74LS37 Quad 2-input Positive NAND Buffers 1 
DN74LS38 Quad 2-input Positive NAND Buffers( with Open Collector Outputs) 
Dual 4-input Positive NAND Buffers 
2-wide 3-input 2-wide 2-input AND-OR-INVERT Gates 
DN74LS54 4-wide AND-OR-INVERT Gates 
DN74LS55 2-wide 4-input AND-OR-INVERT Gates 
DN74LS73 Dual J-K Flip ps( with Reset) 
DN74LS74A Dual D-type Positive Edge-Triggered Flip-Flops(with Set and Reset) 
DN74LS$75 4-bit Bistable Latches 
DN74LS76 Dual J-K Flip-Flops(with Set and Reset) 
DN74LS78 Dual J-K Flip-Flops (with Set, Common Reset and Common Clock) 
DN74LS83A 4-bit Binary Full Adders( with Fast Carry) 
DN74LS85 4-bit Magnitude Comparator 
Quad 2-input Exclusive OR Gates 
DN74LS90 Decade Counters 
DN74LS92 Divide-by-Twelve Counters 
DN74LS93 4-bit Binary Counters 
DN74LS107 Dual J-K Flip-Flops(with Reset) 
DN74LS109 Dual J-K Positive Edge-Triggered Flip-Flops(with Set and Reset) 
DN74LS112. | Dual J-K Negative Edge-Triggered Flip-Flops(with Set and Reset) 
DN74LS113 Dual J-K Negative Edge-Triggered Flip-Flops(with Set) 
DN74LS114 Dual J-K Negative Edge-Triggered Flip-F lops(with Set, Common Reset and Common Clock) 
DN74LS123 Dual Retriggerable Monostable Multivibrators( with Reset) 
DN741LS125A Quad Bus Buffer Gates (with 3-state Outputs) 
DN74LS132 


DN74LS136 Quad 2-input Exclusive OR Gates(with Open Collector Outputs) 1 
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Numerical Index 













[_Number[_—SSSS—Sretion SSS PN] Pa] 
Fpn7aisi39 | Dual 2-line to 4-line Decoders/Demultiplexers _———~—S~dtC | tt | 
DN741S145 
DN7AS151 
DN7AIS153 
DN741S155 
DN7AIS156 


187 


DN741S157 
DN741S158 
DN741S160A 
DN74lSI6TA 


DN74LS162A Synchronous Decade Counters 


DN74lS163A 
DN7ALS164 
DN741$170 
DN741S173 
DN74iS174 


DN74LS175 Quad D-type Flip-Flops(with Reset) 


DN74LS190 Syhchronous BCD Up/Down Counters(with Up/Down Mode Control) 
DN74LS191 Synchronous 4-Bit Binary Up/Down Counters(with Up/Down Mode Control) 


DN74LS192 Synchronous BCD Up/Down Dual Clock Counters(with Reset) 
DN74LS193 Synchronous 4-bit Binary Up/Down Dual Clock Counters(with Reset) 


DN74LS194A | 4-bit Bidirectional Universal Shift Registers 
DN74LS195A | 4-bit Parallel-Access Shift Registers 
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30MHz Settable Decade Counters/Latches 
30MHz Settable Binary Counters/Latches 
DN74LS240 Octal Buffers AND Line Drivers(with 3-state Outputs) 
DN74LS241 Octal Buffers AND Line Drivers(with 3-state Outputs) 271 
DN74LS244 Octal Buffers AND Line Drivers(with 3-state Outputs) 274 
DN74L$245 Octal Bus Tranceivers(with 3-state Outputs) 20 
DN74LS251 8-line to 1-line Data Selectors/Multiplexers(3 -State) | 280 | 
DN74LS253 Dual 4-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) 16 | 283 | 
Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) | 16 | 286 | 
Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) | 16 | 289 | 
Dual 5-input Positive NOR Gates 14 | 292 | 
Quad 2-input Exclusive NOR Gates(with Open Collector Outputs) 14 | 294 | 
DN74LS279 Quad S-R Latches | 16 | 296 | 
DN74LS283 4-bit Binary Full Adders(with Fast Carry) | 16 | 299 | 
FpN7ais290 | Decade Counters SSCS | 
| DN741S293__| 4-bit Binary Counters 806 
| DN74LS3654 | Hex Bus Drivers(with 3-state Outputs) =| G30 
| DN741S366A_| Hex Bus Drivers(with 3-state Outputs) | 16813 
FDN7415367A | Hex Bus Drivers(with 3-state Outputs) ——SS~s S| 
FpN7a1s366A | Hex Bus Drivers(with 3-state Outputs) __—~SSSi dt 
DN741S373 | Octal D-type Transparent Latches with S-state Outputs) -20_-| 922] 
| DN74LS386 | Quad 2-input Exclusive OR Gates | 6325 
Dual Decade Counters 
Dual 4-bit Binary Counters 
4-bit Cascadable Shift Registers(with 3-state Outputs) et se J 


DN74LS490 Dual 4-bit Decade Counters | 16 [| 336 | 
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Index by Function 


Function groups Number 





Exclusive 


OR 


Exclusive 
NOR 


Schmitt 





AND OR 
INVERT 


Inverters 


Triggers 


DN74LS00 


Quad 2-input Positive NAND Gates 








DN74LS01 
DN74LS03 
DN74LS10 
DN74LS12 
DN74LS20 
DN74LS22 





DN74LS26 
DN74LS30 
DN74LS08 
DN74LS11 
| DN74LS15 
DN74LS21 
DN74L$27 
DN74LS260 
DN74LS32 
DN74LS86 
DN74LS136 
DN74LS386 
DN74LS266 
DN74LS14 
DN74LS132 
DN74ALS51 
DN7ALS54 








Quad 2-input Positive NAND Gates(with Open Collector Outputs) 
Quad 2-input Positive NAND Gates(with Open Collector Outputs) 
Triple 3-input Positive NAND Gates 

Triple 3-input Positive NAND Gates(with Open Collector Outputs) 
Dual 4-input Positive NAND Gates 

Dual 4-input Positive NAND Gates(with Open Collector Outputs) 
Quad 2-input High-Voltage Interface Positive NAND Gates 
8-input Positive NAND Gates 

Quad 2-input Positive AND Gates 

Quad 2-input Positive AND Gates(with Open Collector Outputs) 
Triple 3-input Positive AND Gates 

Triple 3-input Positive AND Gates(with Open Collector Outputs) 
Dual 4-input Positive AND Gates 

Quad 2-input Positive NOR Gates 

Triple 3-input Positive NOR Gates 

Dual 5-input Positive NOR Gates 

Quad 2-input Positive OR Gates 

Quad 2-input Exclusive OR Gates 

Quad 2-input Exclusive OR Gates (with Open Collector Outputs) 
Quad 2-input Exclusive OR Gates 

Quad 2-input Exclusive NOR Gates(with Open Collector Outputs) 
Dual 4-input Positive NAND Schmitt- Triggers 

Hex Schmitt-Trigger Inverters 

Quad 2-input Positive NAND Schmitt-Triggers 

2-wide 3-input 2-wide 2-input AND-OR-INVERT Gates 
4-wide AND-OR-INVERT Gates 








DN74LS55 


2-wide 4-input AND-OR-INVERT Gates 





DN74LS04 
DN74LS05 


| 
Hex Inverters 


Hex Inverters(with Open Collector Outputs) 





NAND 
Buffers 


| DN74L$37 


| Quad 2-input Positive NAND Buffers 





DN74LS38 
DN74LS40 





c 


| DN74LS28 


Quad 2-input Positive NAND Buffers(with Open Collector Outputs) 
Dual 4-input Positive NAND Buffers 
Quad 2-input Positive NOR Buffers 





_|_DN74LS33 Quad 2-input Positive NOR Buffers(with Open Collector Outputs) 





Bus Buffers/ 
Drivers 


DN74LS125A 
DN74LS240 
DN74LS241 





DN74LS365A 
| DN74LS366A 


DN74LS244 








Quad Bus Buffer Gates (with 3-state Outputs) 

Octal Buffers AND Line Drivers(with 3-state Outputs) 
Octal Buffers AND Line Drivers(with 3-state Outputs) 
Octal Buffers AND Line Drivers(with 3-state Outputs) 
Hex Bus Drivers (with 3-state Outputs) 

Hex Bus Drivers (with 3-state Outputs) 

















DN74LS$367A 


Hex Bus Drivers (with 3-state Outputs) 





DN74LS368A 
A 


Hex Bus Drivers (with 3-state Outputs) 








| DN74LS73 





Dual J-K Flip-Flops(with Reset) 








DN74LS76 





Dual J-K Flip-Flops(with Set and Reset) 





DN74LS78 
DN74LS107 
DN74LS109 





Dual J-K Flip-Flops(with set, Common Reset and Common Clock) 











Dual J-K Flip-Flops (with Reset) 
Dual J-K Positive Edge-Triggered Flip-Flops(with Set and Reset) 








DN74LS112 











Dual J-K Negative Edge-Triggered Flip-Flops(with Set and Reset) 





DN74LS113 


Dual J-K Negative Edge-Triggered Flip-Flops (with Set) 











DN74LS114 


Dual J-K Negative Edge-Triggered Flip-Flops (with Set, Common Reset and Common Clock) 
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Index by function 











Function groups Number Function 


Dual D-type Positive Edge-Triggered Flip-Flops(with Set and Reset) 
4-bit D-type Registers(with 3-state Outputs) 
DN74LS174 | Hex D-type Flip-Flops(with Reset) 
DN741S175_ | Quad D-iype Flip-Flops(with Reset) 
DN74LS42 BCD to Decimal Decoders 
DN74L8145 | BCD to Decimal Decoders/Drivers 


DN74LS138 | 3-line to 8-line Decoders/Demultiplexers 
DN74LS139_ | Dual 2-line to 4-line Decoders/Demultiplexers | 18 | 


DN74LS155_ | Dual 2-line to 4-line Decoders/Demultiplexers 
ON74LS156 | Dual 2-line to 4-line Decoders/Demultiplexers(with Open Collector Outputs) 
DN741S151 
DN74LS153 | Dual 4-line to 1-line Data Selectors/Multiplexers 
DN74LS157__ | Quad 2-line to 1-line Data Selectors/Multiplexers 199 












































BCD to Decimal 
Decoder 

















Decoder/ 


Demultiplexer 













































Selectors/ DN74LS158 | Quad 2-line to 1-line Data Selectors/Multiplexers | 202 | 
Multiplexers | DN74LS251 8-line to 1-line Date Selectors/Multiplexers (with 3-state Outputs) | 280 | 










DN74LS253 Dual 4-line to 1-line Date Selectors/Multiplexers(with 3-state Outputs) 283 


Quad 2-line to 1-line Data Selectors/Multiplexers (with 3-state Outputs) 
DN74LS258A | Quad 2-line to 1-line Data Selectors/Multiplexers(with 3-state Outputs) 
DN74LS92 Divide-by-Twelve Counters 

DN74LS93 4-bit Binary Counters 

DN74LS161A | Synchronous 4- bit Binary Counters 

DN74LS163A 


DN74LS190 | Synchronous: BCD UP/Down Counters(with Up/Down Mode Control) 
DN74LS191 Synchronous 4-bit Binary Up/Down Counters(with Up/Down Mode Control) 


DN74LS192 Synchronous BCD Up/Down Dual Clock Counters(with Reset) 


DN74LS193 | Synchronous 4-bit Binary Up/Down Dual Clock Counters(with Reset) 
DN74LS197. | 30MHz Settable Binary Counters/Latches 
DN74LS290 | Decade Counters 


DN74LS293 | 4-bit Binary Counters 


DN741S390 | Dual Decade Counters 
DN7415393 
DN74LS490 | Dual 4-bit Decade Counters 
DN74LS95B | 4-bit Parallel-Access Shift Registers 
DN74L$164 | 8-bit Parallel-out Serial Shift Registers 
DN74L$170 | 4-by-4 Register Files(with Open Collector Outputs) 
DN74LS194A | 4-bit Bidirectional Universal Shift Registers 
DN74LS195A | 4-bit Parallel- Access Shift Registers 
DN74LS395A | 4-bit Cascadable Shift Registers(with 3-state Outputs) 
DN74LS75 4-bit Bistable Latches 1 
DN74LS279 | Quab S-R Latches 
DN74L$373_ | Octal D-type Transparent Latches(with 3-state Outputs) 
Adders DN74LS83A | 4-bit Binary Full Adders(with Fast Carry) 

DN74LS283 | 4-bit Binary Full Adders(with Fast Carry) 
DN74LS85 4-bit Magnitude Comparator 
DN74LS123_ | Dual Retriggerable Monostable Multivibrators(with Reset) 
DN74LS245 | Octal Bus Tranceivers(with 3-state Outputs) 
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Descriptions 


1. Outline of DN74LS TTL 


The bipolar logic IC TTL (transistor-transistor logic) 
which appeared on the market in the early 1960s is 
widely utilized in computer and other applications 
ranging from industrial to consumer products. As MOS 
LSI became high speed, this required that peripheral 
circuits also be high speed and consume little power. 
The low-power Schottky TTL, LS TTL for short, 
which utilizes a transistor for saturation control by 
means of a Schottky barrier-diode clamp, became very 
popular. 

TTL in which high resistance has been attained through 
the introduction of the Schottky barrier and ion im- 
plantation and which realizes high speed and low power 
consumption. The series includes more than 100 items. 
Fig. 1 is a cross-sectional view of the SBD clamp tran- 
sistor. 

This manual utilizes the MIL (U. S. military specifica- 
tions) logic symbols which aré shown in Fig. 2. 








@ Features of the DN74LS TTL 

(1) Utilizes the Schottky barrier diode (SBD) 

(2) High-resistance by ion implantation 

(3) High-speed operation: 9ns per gate 

(4) Low power consumption: 2mW per gate 

(5) Wide operational temperature range: —20 ~ +75°C 

(6) All products employ the highly reliable DIL plastic 
package and Panaflat package. 

(7) Fully compatible with SN74LS TTL 

(8) Schottky diode input clamp 
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Fig. 2 Logic symbols 
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3. Symbols and Terms 


In individual specifications various symbols, the voltage, symbols, and so here we have provided explanations of 
current, time, etc., which cannot be written into a full these terms and the meanings of the symbols together 
name, are noted by abbreviations. Even in specifications with short descriptions. 


charts, omitted data are often generally referred to by 


DC Characteristics 


Torn 


Voltage applied to an input terminal as High level. 

Minimum level is specified and is sometimes noted as Vyy(min). 
Maximum level is specified by input voltages for absolute 
maximum ratings. 













Input HIGH voltage 














Voltage applied to an input terminal as Low level. 
Maximum level is specified and is sometimes noted as Vj, (max). 








Input LOW voltage 





Output voltage when the output current Ip specified for an 
output terminal (e.g. the maximum current at the assumed 
maximum fan-out) flows out under input conditions to make 
the output HIGH. 






Output HIGH voltage 










Output voltage when the output current Ip, specified for an 
output terminal (e.g. the maximum outflow current at the 
assumed maximum fan-out) flows in under input conditions to 
make the output LOW. 









Output LOW voltage 














Input voltage when the specified current flows from an input 
terminal (specified for an input of the device which has a 
clamping diode at its input terminal). 






Input clamp voltage 








Voltages 













Input voltage when the operation of a logic element varies 
when the input is raised from a voltage level lower than the 
input negative-going threshold voltage Vy". 


Input positive-going threshold 
voltage 

















Input voltage when the operation of a logic element varies 
when the input is lowered from a voltage level higher than the 


Vr Input negative-going threshold 
input positive-going threshold voltage Vy* 


voltage 


Output ON voltage 
Output OFF voltage 


Ft [npemcitcumes |p tpn vig io the volupe f «Ro 
ee 
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Output terminal voltage with respect to an output current 
specified under input conditions such to make output ON. ng 


(This characteristic is specified with respect to an output 
without an internal pull-up element and a 3-state output.) 









Output terminal voltage with respect to an output current 
specified under input conditions to make the output OFF. ng 
(This characteristic is specified with respect to an output 
without an internal pull-up element and a 3-state output. 














Currents 








3. Symbols and Terms 


c 


The current is specified when an output terminal is shorted 

with ground under a HIGH output condition. Igg is used to 
Output short-circuit current determine switching capabilities during capacitive load. 

When measuring, avoid shorting more than one output at a 

time and stay within one second. 





Input current flowing in when the maximum input voltage 


Tepue cuerent specified for an input terminal is applied. 





Current flowing into a power supply terminal (Vcc) when all 
of the outputs are HIGH. 


Output HIGH supply current 








Current flowing into a power supply terminal (Vcc) when all 


Output LOW supply current of the outputs are LOW. 








When Icc is specified by Iccy and Iccz, it is specified by 
their average values. When-Icc is not specified by Ic¢qy and 
Ice, it is specified by the input condition when the current 
flowing into the power supply terminal becomes maximum. 





Supply current 





Output current flowing in when an output voltage specified 
under such input conditions as the output becoming off is 
applied (specified with respect to open collector outputs that 
drive elements other than logic circuits). 


Output OFF current 








Current which flows in an output of an element with 3-state 
output when the input condition is set to make its output high 
impedance. 


Output OFF current 
(High impedance) 


Input positive-going threshold Current flowing out when a threshold voltage VT* is applied 
current to an input terminal. 


Input negative-going threshold Current flowing out when a threshold voltage VT" is applied 
current to an input terminal. 


AC characteristics 








Description 








Propagation delay time Time it takes variations in an input to appear in the output. 





Maximum repeating clock frequency that can maintain varia- 
tions in a stable output logic in the specified sequence when 
the input/output conditions are fixed.so that variations in the 
output will occur through the clock pulse. 


Maximum clock frequency 





Specifies the maximum time required for the amplitude of an 
Rise time input clock pulse to go from 10% to 90% when the pulse 
changes from LOW to HIGH. 
When an output pulse is specified, it is referred to as tr_y. 





Specifies the maximum time required for the amplitude of an 
input clock pulse to go from 90% to 10% when the pulse 
changes from HIGH to LOW. 

When an output pulse is specified, it is referred to as try. 


Fall time 








Delay time between the specified voltage levels of input and 
Output rise propagation delay time output voltage waveforms under fixed load conditions when 
the output changes from LOW to HIGH. 








Delay time between the specified voltage levels of input and 
Output fall propagation delay time output voltage waveforms under fixed load conditions when 
the output changes from HIGH to LOW. 
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3. Symbols and Terms 


Delay time between the specified voltage levels of input and 
3-state output disable time (HIGH) output voltage waveforms under fixed load conditions when 
the 3-stage output changes from HIGH to high impedance. 


Delay time between the specified voltage levels of input and 
3-state output disable time (LOW) output voltage waveforms under fixed load conditions when 
the 3-stage output changes from LOW to high impedance. 














Delay time between the specified voltage levels of input and 
3-state output enable time (HIGH) output voltage waveforms under fixed loads conditions when 
the 3-stage output changes from high impedance to HIGH. 











Delay time between the specified voltage levels of input and 
3-state output enable time (LOW) output voltage waveforms under fixed loads conditions when 
the 3-state output changes from high impedance to LOW. 





(referred to as FF below) ICs. 


Time the data at the specified input terminal must be retained 
th Hold time after changes at other related input terminals (e.g. clock input) 


Specifies fhe minimum time interval between the rise and fall 
tw Pulse width of the specified voltage of input waveforms applied to flip-flop 





occur. 


Time the data at the specified input terminal must be applied 
Setup time and stabilized before changes at other retated input terminals 
(e.g. clock input) occur. 
Related to FF ICs and is the time between the specified 
trec Recovery time voltages of the effective edges for cancellation of the reset 
input and operation of an input clock pulse. 
Time from when the data at the specified input terminal is 
trelease Release time cancelled until other related input terminals (e.g. clock input) 
can be caused to change. 


Function chart 











Description 
High level (steady state) (Referred to as HIGH in the text.) 
LOW level (steady state) (Referred to as LOW in the text.) 
Transistion from low level to high level 























Transistion from high level to low level 

Neither HIGH nor LOW 

OFF state of 3-state output (high impedance) 
Steady-state input levels at each input between A and H 




















Q level immediately before establishment of the indicated input conditions 





Complement of Qo 


Q level immediately before the most recent active ical (1 or t) occurs 





One high-level pulse 





One low-level pulse 


Each output is changed to the complement of the previous state by an active change (1 or t) cf 
the input. 





Fan-out; indicates how many IC inputs of the same kind can be connected to the output. 
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4. Basic Circuitry 





In a standard TTL series when the transistor is on, it is 
completely saturated and then utilized. In this state, a 
minority carrier accumulates in the base region, and the 
time it takes the transistor to switch from ON to OFF is 
limited by the time it takes the minority carrier to 
dissipate. 

In the DN74LS series a small forward-voltage Schottky 
barrier diode (SBD) is attached between the base and 
collector of transistors which are saturated. When a 
transistor is ON, the excess base current is passed 
through this SBD and drained off to the collector, 
thereby preventing accumulation of minority carriers in 
the base region and improving speed. 

However, because this SBD clamp causes the saturation 
voltage of the transistor to increase, the Vo, when the 
load current is maximum increases by about 0.1V. 

The SBD is inserted as shown in Fig. 3 (a) but is re- 
presented by the symbol in Fig. 3 (b). 


Cc OC 
SBD i 
B B 
E E 
(a) SBD clamp transistor (b) Symbol for SBD 


clamp transistor 


Fig. 3 Schottky diode clamp transistor 


The basic circuitry for the NAND gate is shown in Fig. 
4. For example, when A input is LOW (GND), current 
flows from Vcc through R, and Q,, anda LOW input 
current Ij; flows and Q, becomes a diode (= 0.7V). As 
a result Q3, Qy, Qs, Qg, and Qyg are OFF, the current 
passes from Vcc through R, to Darlington transistors 
Q, and Q,, and the output is HIGH. 

On the other hand, when inputs A and B are both HIGH 
(e.g. Voc), Q; and Q, are OFF and the base current 
flows from Vcc through R, to Q,4. Thus, Q,, Qs and 
Qs, are ON and the output is LOW. 

Qy stops the output voltage from changing to the 
threshold voltage when the input changes from LOW to 
HIGH. 

Q3, D3 and Ds work to increase the switching speed. As 
can be seen, by this operation transistors Q,, Q2, Q3, 
and Q,, which are not saturated, are not clamped by the 
SBD, but the other transistors are clamped thus increas- 





ing the speed. 


DN74LSOO 











Fig. 4 Basic circuitry for the NAND gate 


5. DN74LS TTL Panaflat Package 


DN74LS TTL uses both the standard DIL plastic pack- 
age and the compact panaflat package and distinguishes 
between the two as follows: 
(1) Standard DIL package products: DN74LS00 
(2) Panaflat package products: DN74LSO0S 

“*S” indicates Panaflat package. 
Panasonic Panaflat package is a new ultra-compact 
package for ICs and LSI developed for devices requiring 
hybrid ICs or that have to be ultra-compact or ultra-thin. 
Recently, the advancement of electronics in all fields 
and the miniaturization and reduction in weight of 
electronic devices for both consumer and industrial use 
has drawn attention to the miniaturization of electronic 





parts beginning with transistors and ICs due to the 
demands of high-density mounting. Panaflat package 
ICs are a family of ultra-compact ICs which satisfy those 
demands because they are ideal for mounting on a 
circuit board as a single unit or assembly into hybrid ICs. 
Fig. 5 is an external view of some Panaflat packages. 
Recent tendencies have been to assemble monolithic 
IC chips into hybrid ICs; however the assembly of plain 
chips cannot be said to be very good when various 
factors such as handling, mass production, their elec- 
trical performance, and guarantee of quality are con- 
sidered. 

Panaflat package ICs compensate for these drawbacks. 


Actual size 


Fig. 5 External view of Panaflat packages 


5.1 Features of Panaflat package ICs 

Panaflat package ICs have the following advantages when 

compared with conventional IC chips used in hybrid ICs 

and beam leads. 

® High mounting density making possible the extensive 
miniaturization and increased density of hybrid ICs 
and circuit boards 

@ Easier to handle than IC chips and soldering is possible 
by reflow 

@ Sufficient electrical characteristics can be guaranteed 


e@ Encased in a special magazine for automatic parts 
placement 


5,2 Production of Panaflat package ICs 
Production of Panaflat ICs is based on the production 
technology of conventional plastic molded ICs and the 
mini-type molded transistors and incorporates a com- 
pletely automatic sealing system developed by Panasonic 
and an automated production line which makes use of 
precise processing technologies. 
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5.3 Electrical characteristics 

The absolute maximum ratings and electrical character- 
istics of Panaflat package ICs is basically the same as 
that of conventional plastic DIL package products. 

By mounting a Panaflat IC on the circuit board of a 
hybrid IC and then coating it further with resin, the 
thermal resistance is improved over that of a single unit 
because of the dissipation of heat from the single unit 
because of the discharge of heat from the leads and resin 
surface. 

Table 1 shows a comparison of the thermal resistance of 
different types of mountings. 

For example, by mounting on a ceramic circuit board 
and coating with resin, an allowance equivalent to or 
better than that of conventional 18-pin plastic DIL 
packages (DIL-18) may be achieved. 

Please make sufficient assessment of the actual mounting 
conditions concerning heat dissipation during actual 
use. 


5.4 Reliability 

With respect to the reliability of Panaflat package ICs, 
testing is performed periodically according to the 
evaluation method in Table 2, as is done with conven- 
tional plastic packages. The level of reliability is the 
same as that of conventional plastic package products. 


5.5 Mounting precautions 

Compared with conventional packages, the structure of 
the Panaflat package is much smaller and thinner, and so 
particular attention should be given to the mounting 
procedures as these products are susceptible to the 
thermal and mechanical stresses applied during mount- 
ing. Pay particular attention to the following points. 


(1) Soldering 

Because of their small size, SO ICs are susceptible to the 
influence of heat applied from outside and respond 
rapidly as shown in Fig. 6. For this reason, the influence 
of thermal stress should be minimized. Thermal stress 
causes expansion and contraction of the resin which 
causes stress inside the package. Therefore, when expos- 
ing to high temperatures of soldering, keep the opera- 
tion as short as possible. 


Requirements for soldering 

(1) Use a reflow method such as that in Fig. 7 to keep 
the temperature as low, below 260°C, as possible 
and the time as short, less than 10 seconds, as 
possible. 


Please use a soldering paste conforming to these 
requirements. 

(2) For fluxing after soldering, momentarily wash with 
Tri-Ethane or a similar solution. 


Table 1 Comparison of the thermal resistance for the 
mounting of panaflat packages (SO-18D) 
Values represent the improvement in thermal 
resistance using the thermal resistance of a 
single IC placed at 1 as a reference. 
circuit board 


Epoxy circuit board 
(95 x 10 x0.7mm) | (37 x 12 x 0.6mm) 
Mounted on the 0.68 0.57 
circuit board (1.45) (1.75) 
Coated with resin 0.52 0.40 
(2.47) 


after mounting on (1.81) 
(Values in parenthesis indicate ratio of allowable loss Pp.) 





General use ceramic 
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Comparison of junction temperatures according 
to the external conditions of the Panaflat pack- 
age (SO-18D) and the conventional package 
(DIL-18) 


Fig. 6 
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Table 2 Reliability test 


Condition 
According to individual package 


100 ~ 2000Hz 20G, 4min/1 time 
(X, Y, Z each 4 times) 

Drop test Maple board, 1m, 3 times 

0.5kg in direction of lead axis 
for 10sec 

0.25kg to 45° back and forth 

2 times 

35°C at 5% for 24 hours 
Temperature cycle Tstg. max + Tstg. min, 10 cycles 
(gaseous phase) (30min) (30min) 

Thermal shock 100°C = 0°C, 10 cycles 
(liquid phase) (Smin) (5min) 

Pure water at 100°C for 100hrs 


External dimensions 





Vibration test 








Terminal pull 





Terminal bending 





Saltwater spray 








Boiling test 





Pressure cooker Steam saturation at 2atm for 60hrs 





Solderability 230°C, 1 time for Ssec with flux 





Solder-heat resistance 


260°C, S5sec 





High-temperature 


storage Ta = Tstg. max 1000hrs 





Low-temperature 


storage Ta = Tstg. min 1000hrs 





High-temperature, 
high-humidity 
storage 


PT Ta = Topr max 1000hrs, 
Operating life maximum loss and Tj(max) 


High-temperature, 
high-humidity bias 


Ta = 85°C, RH = 85% for 500hrs 





Circuit board 
Solder paste 


OUTTA TTT TTT ITT TTT TTT TTT 


tf | 


Heating element 


Fig. 7 Diagram showing reflow-system soldering 


(2) Mechanical stress 

@ Because of the small, thin structure of the SO IC, the 
strength of the lead wires, in comparison with conven- 
tional plastic packages, is as shown in Fig. 8. Thus, 
particular attention must be paid to their handling. 


® Furthermore, because of their thin shape, they are 


Ta = 85°C and RH = 85% 
for 500 hrs, steady bias 


susceptible to stress applied during mounting or 
through the resin surface after mounting, and this 
may change their characteristics. Be careful that no 
stress is applied to the resin surface. 







Test method 


ee The package is fixed, and the lead wire 


12 —uu is pulled in the direction of the arrow. 


10 
# Lead is 
c 8 pulled out 
= 
S 
5 6 
ao 
£ 
= 4 
a. § Breakage at base of lead 


SO-18D DIL-18 


Package 


Fig. 8 Results of lead terminal pulling test 


(3) Heat discharge after mounting 

The heat discharge of SO ICs is greatly influenced by 
mounting to the circuit board and coating with resin, 
and so please determine the heat discharge with the 
IC in its mounted condition. The following is a simple 
estimation method for the chip temperature in the 
mounted condition. 


Estimation of the chip temperature by measuring the 


package surface temperature 


By putting the Panaflat package IC in an operating 
condition, the chip temperature (Tj) rises. After suffici- 
ent time (approx. 10min) the package surface temper- 
ature (T;) becomes saturated and the T, is measured and 
used to estimate Tj. 

T, <Tj(max) — (Rthj-c x Ptot) — (Topr — Ta) 


T;: Package surface temperature 

Ta: Measured ambient temperature 

Tj(max): Storage temperature noted in the product’s 
ratings 

Topr: Operating temperature noted in the pro- 


duct’s ratings 

Rthj-c: Thermal resistance between the chip and 
package = 40°C/W 

Ptot: Power consumption of IC during operation 
(under most unfavorable conditions) 


When the estimated value of T, is smaller than the 
calculated value on the right, even at Topr(max) Tj will 
be below Tj(max). 
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(4) Moisture considerations 

Because SO ICs are ultra-compact and the resin thickness 
is very thin, the leakage path is short, and so it is 
necessary to pay particular attention to moisture. 
Generally accepted air-tight sealing or damp-proof resin 
coating may be used as measures to prevent moisture 
from entering, but when coating with a resin, particular 
care should be given to selecting a resin that will satisfy 
the requirements of reliability. 
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6. Reliability 


There are basically two types of tests used to check new 
products and mass-produced products to confirm their 
reliability, consistent high quality, and ability to with— 
stand use for long periods under severe environmental 
conditions: life tests and environmental tests. 

In order to design tests with conditions which can be 
recreated, Panasonic bases their tests on MIL ratings and 
other standard ratings such as EJAJ. For the conditions 
of these reliability tests, refer to Table 3 ‘Reliability 
evaluation test parameters and passing standards”, In 
addition, the failure standards used when carrying out 
these tests are listed in Table 4. 

For the periodic reliability confirmation tests for mass- 
produced products, the matrices, which are classified as 
diffusion process (wafer) and assembly process (package), 
are divided into sub-groups and representative products 
of each sub-group are then selected to undergo tests to 
confirm reliability. The testing frequency varies from 
one to six months, depending on the type of product. 
The results of the reliability tests for the TTL Series are 
shown in Table 5. In addition, the characteristics 
changes which appeared in the high time acceleration 


factor THB tests and life tests for representative pro— 
ducts are shown in Figs. 9 ~ 12. The results of these 
tests are ample proof of the consistently high reliability 
of Panasonic products. 

Even though these products are plastic sealed, mass 
production of products easily capable of being used in 
industrial fields has become possible through the devel- 
opment of high-purity resin, the introduction of a new 
sealing technology and the establishment of a tech- 
nology for making protective films. We at Panasonic are 
nor going to stop at the present high level of reliability 
out products have achieved, and we are constantly work- 
ing to attain even greater improvements. To accompany 
the high reliability of our products, we have made 
advancements in the development of a system to carry 
out tests to confirm reliability in as short a time as 
possible and quickly relate the information to the 
appropriate sections. This system includes the accumu- 
lation of test data, analysis of statistical and physical 
information on the quality of products on the market, 
and feedback of all this to the pertinent sections. 


Table 3 Reliability evaluation test parameters and passing standards 


Parameter 


Test conditions 


Judging Testing standards 


| LPTD GN) New products Periodic 








Initial characteristics each product type. 





Temperature 


characteristics ambient temperature range. 


Characteristics test of product’s rated operatin 
P ig 


test reliability test 
All parameters of inspection ratings specified for 5% (0/45) O 


50% (0/5) 





1 
| Voltage 


characteristics 





supply voltage range. 


Characteristics test of product’s rated power 50% (0/5) 











— 


50% (0/5) 





Heat resistance 


Immersed for 5+0.5 seconds in 230+5°C solder 


Soldering bath up to 1.5mm from the main part of the unit. 





15% (0/15) 





dimensions. 


2 Flux used is 35% pine oil solution. 
External dimensions | According to the product’s rated external 





15% (0/15) 








10 cycles 
Thermal shock 





Both testing baths are 
liquid baths. 


Tmin ‘max 


T 
(—65°C, lmin or more) (150°C, 1min or more) | 











Thermal fatique 


Conditions at Tjmax or Ppmax determined 
according to configuration type. 





15% (0/15) r O 
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Soldering thermal 
stability 





Drop test 


Test conditions 


Immersed for 10+1 seconds in 300*% °C solder 
bath up to 1+0.1mm from the main part of the 
unit. 


Testing standards 


New product 
qualification 


Judging 
standards 


LPTD (1/N) Periodic 


reliability test 


15% (0/15) 





Dropped 3 times from a height of 1m onto a 
maple board. 





Lead bend 


Bent 90° with an applied force of 230g and then 
returned. 





Lead pull 





Salt water spraying 





High temperature 
and humidity 





Pressure cooker 





2kg of force applied for 30+1 seconds in lead 
axial direction. 








50% (0/5) 





50% (0/S) 1 





50% (0/5) 





Sprayed continuously for 24 hours at 
concentration of 5%, temperature 35°C. 





50% (0/5) 





Kept for 1000 hours at Ta = 85°C, RH>85%. 


15% (0/15) 





Kept for 1000 hours at Ta = 85°C, RH>85%. 
Testing circuits normal actual use, v2 
ON/OFF = 1h/3h. 





15% (0/15) 








Kept for 60 hours at 2 atmospheres of pressure 
and then allowed to cool naturally for 16 hours. 





Boiling 


Kept at boiling for 50 hours. 





15% (0/15) 


15% (0/15) 








Hermeticity 





Low temperature 


High temperature 


Operating life 








Fireproofing 


He leakage < 1 x 10°’ cc/s 
Corresponds to ceramic or metal packages. 





15% (0/15) 





Kept at Ta = —55°C for 1000 hours. 

Kept at Ta = 150°C for 1000 hours. 

1000 hours at Vcc (max) or Tj (max) conditions 
at maximum ambient temperature; 

ON/OFF = 2.5h/0.5h. 


Because plastic material used passes UL94 and 
V-0, test on completed products omitted. 


15% (0/15) 


15% (0/15) 





Note: The testing conditions listed above are official values; the actual tests are carried out under even stricter conditions according to our 


own internal standards. 





Thermal shock test 


THB test 
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Operating life test 
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Table 4 Reliability test failing standards 


Failing standards 
Parameter — — Remarks 
Lower limit Upper limit 


Output voltage VOH, VOL (V) Lx 0.9 


Output current IOH, IOL (A) 
Electrical Input voltage VIH,VIL  (V) Lx 0.9 
characteristics | Input current 11H, [TL (A) 


Supply current IccH, IccL (A) 


Leakage current Ii San ee 


Dimensions According to product’s specified dimensions. 



































‘ Corrosion, discoloration None when observed with 10-power microscope. | Because these are physical inspec- 
ppearance, aa : : tions by observation and judge- 
Other Solderability rahe 95% adhesion when observed with ment might differ from one ie 
BOWED TRISEOSCORS pector to another, a limit sample 
Brand adherence Markings do not come off. is used for comparison. 














U : Upper value of initial rating L: Lower value of initial rating 


Table 5 Results of reliability tests 


Parameter 
Solderability 230 = 5°C, 5 + 0.5 seconds 0/220 


—65°C + +150°C 

Thermal shock Liquid phase : 10 cycles 0/425 
Ta = 25°C, Po max. 

Thermal fatigue t= 1000 hours 0/80 
ON/OFF = § min/5 min 


Soldering thermal stability 300%%0°C, 10 + 1 second 0/220 


Lead bend 230g, bent 90° and.returned 0/80 
Lead pull 2kg, 30 seconds 0/80 


Salt water spray 5%, 35°C, 24 hours 











a ° = 
High temperature and humidity ee Aponte BH = 85% 








Ta = 85°C, RH = 85% 
T.H.B. t = 1000 hours, Vcc = 5V 
ON/OFF = 1 hour/3 hours 


Pressure cooker 2 atmospheres, 60 hours 
Boiling 50 hours 

Low temperature Ta = —55°C, 1000 hours 
High temperature Ta = 150°C, 1000 hours 


Ta = 75°C, Vec = 5.5V 
Operating life t= 1000 hours 
ON/OFF = 2.5 hours/0.5 hour 
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7. Use and Handling 








In order to design highly reliable equipment it is obvi- 
ously necessary to select highly reliable parts; this 
reliability, however, is also greatly affected by the user’s 
circuit conditions, environmental conditions, and all the 
other conditions of use. Therefore, in order to preserve 
the high level of reliability of these products we have 
listed below some cautions to be followed. 


7.1 Static electricity 

Although the structure of MOS ICs makes them suscep- 

tible to damage caused by static electricity, bipolar ICs 

do not require quite as much care as MOS ICs. However, 
excessively strong static electricity can also cause dam- 
age to bipolar ICs. 

The charge is especially high on clothing made of syn- 

thetic fibers, and on dry days it can be as high as 10 to 

30kV. If this voltage is discharged throught the terminals 
of an IC, damage could easily result. It is therefore neces- 
sary to take the following precautions when handling 

ICs. 

(1) For storage, it is necessary to either short the 
terminals by using some electroconductive material 
or to wrap the entire IC in aluminum foil. Also, 
because containers made of nylon or plastic are easily 
charged, do not store or ship ICs in such containers. 

(2) During use, be sure to ground the person handling 
the ICs and also any charged materials on the work 
table so that the static electricity in the area is 
safely discharged. 

(3) Avoid using work clothing made of nylon or other 
synthetic fibers. 


7.2 Mounting 

(1) Unused input terminals 
When assembling a system of various TTL devices 
there may be several terminals which will not be 
used. When an input circuit is in an open condition, 
it is HIGH logic at a level slightly above the thre- 
shold voltage. However, left in this condition it is 
susceptible to influence from noise, and so in order 
to increase the reliability of the system it is necessary 
to connect them in some way. 
For unused input terminals of AND and NAND 
gates, apply a voltage above Vy;(min) that does not 
exceed the maximum rated voltage. Examples of 
actual methods for this treatment are shown below. 
(a) Attach unused terminals to Voc through an 

appropriate resistance. (Fig. 13) 

(b) If there is an unused NAND gate or inverter, 


ground the input and connect the unused 
terminals to that output. (Fig. 14) 

(c) Connect unused terminals to used terminals. In 
this instance, the input load coefficient does 
not change for a LOW level but will increase in 
proportion to the number connected when 
HIGH level, and so the HIGH output coeffi- 
cient of the previous stage must have sufficient 
allowance. 


Vee 


Fig. 13 Fig. 14 


Vin (min) ~V H(max) 


= ae 


Input load coefficient LOW 1 
HIGH 3 





Fig. 15 Fig. 16 


(2) Output short-circuit 
Shorting output terminals to GND when the output 
is HIGH is something that should be avoided as 
much as possible in consideration of such things as 
the heat generated by the element. However, in 
instances where it cannot be avoided, it is possible 
to short only one output to GND, as long as it is 
within one second. 

(3) When bending leads be careful that no stress is 
applied to the main body of the device. 

(4) When attaching to a printed circuit board, be 
absolutely certain the direction is correct. Parti- 
cularly in the case of TTL, when the direction is 
reversed, the power supply (Vcc) and ground are 
reversed, and when energized the IC may be dam- 
aged. 

(5) The connection for some pins is not clearly indi- 
cated in the equivalent circuit diagram, and at first 
observation they may appear to be empty pins, but 
they should not be used as relay pins. They are 
sometimes connected inside (not used as an external 
terminal), and even if they actually are empty, 
connecting them may result in unexpected problems 
such as oscillation. 





7. Use and handling 





(6) 


(7) 


Soldering should be performed at as low a tempera- 
ture as possible and for as short a time as possible. 
Panasonic test ratings for solder heat resistance 
are 300°C for 10 sec (DIL plastic package) and 
260°C for 5 sec (Panaflat package). Therefore, be 
careful not to exceed these conditions during solder 
operations. 

For the soldering flux, use a neutral type with a 
non-conductive residue. 
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1. Absolute Maximum Ratings 


Maximum ratings are generally handled as absolute 
maximum ratings, so that under all conditions the rated 
values must not be exceeded. Doing so may cause 
deterioration or breakdown, and the characteristics may 
not return to their original values. Furthermore, any 
two ratings must not be reached at the same time. 
Table 6 shows the absolute maximum rating values for 
Panasonic’s TTL, and each item is described below in 
order. 


(1) Power supply voltage (Voc) 


(2) 


This is the maximum voltage that can be applied 
between the power supply terminal and the ground 
terminal. 


Input voltage (V,) 
This is the maximum voltage that can be applied to 


(3) 


(4) 


(5) 


(6) 


Output voltage (V_) 
This is the maximum voltage that can be applied to 
an output terminal. 


Output current (Ip) 
This is the maximum current that can flow into or 
out of an output. 


Allowable loss (Pp) 
This is the maximum power consumption allowable 
within the IC. 


Operating temperature (Topr) 

The function of the circuitry in the IC can be 
guaranteed within these temperature limits. How- 
ever, electrical characteristics indicated by Ta = 
25°C cannot necessarily be guaranteed. 


an input terminal. 
(7) Storage temperature (Tstg) 
Temperature range when the IC is stored and not 


put into operation. 


Table 6 Absolute maximum ratings 


DN74LSXX< series 
7.0 


DN74LSXXS series 


7.0 
—0.5 +7.0 —0.5 +7.0 
—0.5 +Vec | —0.5 [ +Vcc 
Refer to the respective recommended operating conditions. 
400 i= 400 
—20~ +75 —20~ +75 
—65 ~ +150 —65 ~ +125 


Symbol 
Vcc 
VI 
Vo 
Io 
Pp 





Power supply voltage* 





Input voltage** 





Output voltage** 





Output current 
Allowable loss 


Operating temperature range 























Storage temperature 





* Defined with respect to the ground terminal as long as the voltage is not particularly designated. 
** Some absolute maximum ratings will be. different for some products. 


Ratings for items (terminals) designated for the following products are listed in the table below. 


Product* 
LS196 - 197 


LS90 - 92 - 93, LS245 
LS290 - 293, LS390 - 393 


LS490 | 
LS26, LS145 


* Same for DN74LSXXS series 


Item 
Input voltage (all input terminals) 


Symbol 








| Input voltage (A, B) 











Input voltage (clock) 
Output voltage (all output terminals) 











2. Recommended Operating Conditions 


LS TTL devices do have maximum ratings and electrical 
characteristics; however, there are recommended operat- 
ing conditions to satisfy those ratings. 

Accordingly, if used under these conditions, the stated 
rated values will be guaranteed, and it will be possible to 
design a highly reliable circuit. 

Moreover, it is possible to go outside the recommended 
operating conditions as long as the maximum ratings are 


not exceeded, but it is recommended to stay within 
these conditions. 

Table 7 lists the recommended operating conditions for 
DC characteristics of the basic gate. For items such as 
flip-flops and 3-state buffers, whose output current 
conditions vary somewhat, refer to the individual 
specifications sheet. Also refer to this sheet when 
conditions concerning switching times are required. 


Table 7 Recommended operating conditions 


Typical 








Power supply 


5.00 


DN74LSXX series DNASE SS series 
Symbol 
Maximum | Minimum 








Output voltage eee eee 
Operating temperature a pr } -20 | - | 


HIGH output current (19,,) 

The meaning of HIGH output current differs depending 
on whether the output system is a totem pole (active 
pull-up output) or an open collector. 

In a totem-pole output, the maximum current that can 
flow out of an output pin is the range in which the 
minimum value (Voy (min) 2 2.7V) of the HIGH voltage 
can be assured as specified. This value is related to how 
many subsequent load inputs can be driven by one out- 
put when the output is HIGH. 

The Ioy in an open collector specifies the maximum 
current that flows into an output pin through an 
external resistance (pull-up resistor); however, this value 
influences the voltage drop at the pull-up resistor. 


LOW output current (Io) 

The LOW output current is the specified maximum 
current that can flow into an output pin in the range in 
which the maximum value (Vo,(max) S 0.5V) of the 
LOW. This value is related to how many subsequent load 
inputs can be driven by one output when the output is 
LOW, and as with Io it is related to the connection 
method; therefore refer to fan-out under the following 
section. 





HIGH output voltage (Voy) 

This refers to the maximum voltage that can be applied 
when the output is HIGH, and it indicates the withstand 
voltage (Voy © 5.5 or 15V) of output transistors in ICs 
with an open-collector output. 











Fan-out is the number of loads that can be connected the most unfavorable conditions (electrical characteristics 
to the output of a logic circuit. specifications) of the input circuit current shown in Fig. 
Actually, the fan-out number (Fo ) is determined by using 17 as a reference. 


Output side Load side (input side) ~ Output side  — Load side 


Current flow for HIGH logic Current flow for LOW logic 





Fig. 17 Input/output circuit current flow 





Fan-out number for HIGH logic: Foy S ct 
Fan-out number for LOW logic: Fo, S$ ie 


The Fo value will change when typical, highspeed or As examples for reference, Tables 8 ~ 10 use 74LS as a 


low-power TTL is used on the load side. Furthermore, reference and list representative samples of input current 
even when connecting similar types, the input conditions conditions and fan-out numbers for 74, 74S, 74H and 74L 
(Inq and I, specifications) will be different depending on when interconnected. 


the type, and so care must be taken as the Fo will change. 


Table 8 Input/output current examples using the LS type as a drive reference 


Dia 

ia ae 
etna) Toa AD| TAD] Cah) TAD] TCAD] TAY] GA) [TCAD GA [Ty A i 
Pier Go fom] va low[ is tow] 1 [eo eo [ean oar 


Poo [ez ow | 32 [00 [eo oi | «0 | oo 0.18 


0.06 | 0.4) | 0.12 | 48 | 015 | 4.0 | 0.15 | 8.0 | 0.03 | 0.36 


rae 

| (0.40)} | 0.08 | 0.8 | 0.16 | 64 | 0.20 | 6.0 | 0.20 | | 0.04 | 0.54 
| 1.00] | o10 | 1.2 | 0.20 | ao | | so | | | 0.06 | 0. 

| 2.60] | one | 6 P| to P| 





a F 
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3. Fan-out 


Table 9 Examples of fan-out numbers limited by input currents 


Ty (mA) / = Ez In. (mA) / . 


sass 


So 
ao 
o 


AAMAS 
\\AAAAAA 
\AAAAARAR 
\AAAAAAASE 





AA 
a] [eo 
ess] Pea | 
cea] Ee) 
peal 80 a 
eos] es) 
Bae ee 
Ez) aa 
aa meezan 


\ 
\ 


The number is parentheses in Table 8 are representative differs somewhat from totem-pole and 3-state types. 
input/output current values. Io} is specified for totem- The Ipy will change according to the voltage when an 
pole or 3-state outputs by Voy > 2.4 ~ 2.7V. external resistance and power supply are used, and so a 
In open-collector types the value for Voy, is specified as normal fan-out is not indicated. 

5.5V< Voy < 15 under fixed conditions for Io}. Table 10 shows some actual examples of fan-out. 


Therefore, the meaning of Ioy; for open-collector types 


Table 10 Fan-out examples 




















TTL combinations 
ae ee ee wes Tia] SE? im) | Ga) 


| DN74LS00 | | DN74LS00 | 
| gee pe 
DNTiLso0 rat [ms fe | SS 


pase ores nt a 


Whichever is smaller, Fox or Foy, becomes the maximum 1 is the normal condition, it is necessary to consider going 
fan-out number (often represented by Foz). When Fo < through a buffer driver (Io, = 24mA). 





DN74LS14 
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4. Electrical Characteristics 


4.1 DC characteristics 

These characteristics specify the voltage and current 
applied to the input pins and power supply pins of an IC 
under the most unfavorable conditions specified for the 
product’s dispersion and variations in the power supply 
voltage and ambient temperature. 


4.2 AC characteristics 
These characteristics specify the propagation delay time 


power supply voltage of Voc = 5V. 

The input pulse fixes the specified pulse width (t,,), 
pulse amplitude (Vp), input repeated frequency (PRR), 
rise time (t,), and fall time (t¢), and they are measured 
with the output connected to a specified load. 


4.3 Measuring DC characteristics 
The measuring method for each characteristic is shown. 
For particularly ambiguous conditions for MSI, etc., 


and maximum repeated frequency under conditions 


they are specified on the individual specification sheets. 
including an ambient temperature of Ta = 25°C and : 


Table 11 Measuring methods for DC characteristics 


NAND | Measured inputs are Vy (max), all others are 4.5V. 
All inputs are Vi(min). 
































: Open- 
Refer to (+) : 
input Von [ober All inputs are VIL (max). 
condition es | OR | Measured inputs are Viy(min); all others are GND. 
chart rs 





AND-OR- | Measured inputs (1 input of each AND gate) are 
INVERT. | Vutcmax); all others are 4.5V. 


Note: 
The ICs with a 3-state output structure fix the input condi- 
tions so that the output will be enabled (low impedance). 


A 


All measured inputs of AND gates are Vpy(min); 
all others are GND. 


Io | Totem-pole 
Vou = lon F output 


LT 

























Refer to input 
condition chart 


AND-OR- 
INVERT 


Note: 
For ICs with a 3-state output structure, fix the input condi- 
tions so that the output will be enabled (low impedance). 





O output open 


Note: Measured for each input. 
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4. Electrical Characteristics 


Measuring method 


Note: 

1. Measured for each input. 

2. When measuring AND-OR-INVERT gates, the inputs of 
the AND gates not being measured are open when measur- 
ing Iy and grounded when measuring Iq. 

. When measuring Iv, Vy is 2.7V, and when measuring Ij, 
refer to the individual data sheets for conditions of Vy}. 


Note: 

1. Measured for each input. 

2. When measuring AND-OR-INVERT gates, the AND gates 
not being measured are open. 


input condition 


chart AND-OR- 3 
ar 


Note: 

1. For ICs with a 3-state output structure, fix the input 
conditions so that the output will be enabled (low imped- 
ance). 

. Do not ground two or more outputs at a time. 
Perform measurements quickly. 


Input conditions 
Function 
NAND | All inputs are GND. All inputs are 4.5V. 
Refer to All inputs are 4.5V. All inputs are GND. 
input condition 5 a 
chart . ne input is 4.5V; 
NOR All inputs are GND. all others are GND. 


One input is 4.5V; : 
all others are GND. INP ee aS ND: 


-OR- ; All inputs of one AND gate 
AE , : All inputs are GND. a V; all other inputs are 
Vcc — Schmitt trigger IC 


positive-going threshold 


Note: 

(+) 1. When measuring Vy* and I7*, Voc is either SV or 
Vcc(min) depending on the type of IC. It is Vqc(min) 
when measuring Vo_- 

. Measured for each input. 


low. 
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4. Electrical Characteristics 


Measuring method 


Schmitt trigger IC 
negative-going threshold 


Tou 


(Note) 2 
Note 2 and 3{ ets 
OVE 
Vinor Vir. { 
(Note).t Output- 
control 
input 


4.4 Measuring AC characteristics 


Note: 
1. 


Note: 
1. 


2. 





. Measured for all inputs. 


. When applying the voltage of a LOW level to the output 


Voc is either SV or Voc(min) when measuring V7" and 
Iy” depending on the type of IC. Voc is Vocqmin) when 
measuring Voy. 


The input conditions are fixed so that the output is 
disabled and becomes high impedance. 
When applying the voltage of a HIGH level to the output 
and measuring, these input conditions are fixed so that if 
the output is enabled it becomes LOW. 


and measuring, these input conditions are fixed so that if 
the output is enabled it becomes HIGH. 


ambiguous conditions for MSI, etc., they are specified on 
the individual specification sheets, so please refer there. 


The measuring methods for the switching characteristics 
and maximum frequency are shown. For particularly 


Table 12 Measuring method for AC characteristics 


Measuring method 


Pulse generator 
(Zo) 


Note: 
1. Requirements for pulse generator 


PRR =1MHz, tr 2 6ns, t¢ S 6ns 
tw = 500ns, Vp — 3Vp-p > Zo = 500 
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PTET. TTTTNNT TTT. INIT). ATIITTTTTY.STTTITTTT 


Output load circuit 


Totem-pole output 


Load circuit 


4. Electrical Characteristics 





(Cont’d) 


Measuring method Output load circuit 


. The electrostatic capacity Cy includes the suspension capacity of Open-collector output 


both the probe and measuring device. Vee 


. Measurement of fax is performed at t, = tp ¢ 2.5ns 
. All diodes (Dy ~ D4) used are MA161. 


. The relationship between SW, and SW, and characteristics in ICs 
with a 3-stage output structure are shown below. 


Closed Closed 


Low impedance 


3-state output 
ty | come [Omen 


isn 


6. Refer to the individual data sheets for conditions for Ry, and 
Cy. Normally Ry = 2k and Cy = 15 PF; for buffer driver 
ICs the values of Ry, and Cy are different. 





-4.5 Interrelationships of input/output waveforms widths (ty), propagation delay times (tpy,, tpty), 
Diagrams of the interrelationships of the set-up (t,, ) and enable and disable times for 3-state outputs, and re- 
hold (ty) times for the pulse voltage waveforms, pulse covery times are shown. 


Interrelationships of input/output waveforms 
Waveform 1 


Clock input 


Set-up and 


hold times 


Data input 
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4. Electrical Characteristics 





(Cont'd) 


Interrelationships of input/output waveforms 


Waveform 2 


HIGH pulse 


Pulse widths 


LOW pulse 


Waveform 3 


— tia 
l 


i 
_ : 
Propagation =p —-—--— — Von 
’ 1 
delay times In-phase output : 1.3V 1.3V 
VoL. 
I 


1 ' | 
—= tra. 
Vou 


VoL 


Waveform 4 


Enable and disable 


times for 3-state Output 1 


outputs 


Waveform 5 


Reset input 


Recovery times 


Clock input 
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5. Typical Characteristics of the Basic Gate 


Typical characteristics of the basic gate for DN74LS characteristics of the Schmitt trigger. 
TTL are diagrammed. Figs. 18 ~ 31 show the typical 


= Hates aoe Vec=5.0V 


—— R,=2k0 

























a S 7 
: : 
> 3 a. 
= 2 
ae a 
8 ST ia 
t 
ia eS 
SS ee ee ee CEE 
0 1 2 3 4 5 -10 -20 -30 —-40 —50 
Input voltage V, (V) Inflow load current Ioy (mA) 
Fig. 18 Input/output transfer characteristics Fig. 19 HIGH output characteristics 
" CTT TT TT [exs.oy] 
_ oe 
é Be ieee Wr ee lee 
> 03 a 
EI Bo 
5 0.2 8 
z A 
é = ele) 
pte Pode teh ies 
a 
2.0 
Inflow load current Io, (mA) Input voltage Vy, (V) 
Fig. 20 LOW output characteristics Fig. 21 Input voltage current characteristics 


Pt | | tf R= eee 


C,.=15pF 







Bed lle eileen ol tea 
Pe) ral Wile eee 
See e eases 
JERE Ee eEM 


Propagation delay time tpy yy, tppy, (ns) 
Propagation delay time tpzyy, tppy, (ns) 





5.5 
Ambient temperature Ta CC) Power supply voltage Vcc (V) 
Fig. 22 Propagation time vs. ambient Fig. 23 Propagation time vs. power supply 
temperature characteristics voltage characteristics 
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5. Typical Characteristics of the Basic Gate 


Propagation delay time tppyy, tpy (ns) 
Power consumption Py (mW) 





Load capacity Cy (pF) Input repeating frequency f(MHz) 
Fig. 24 Propagation time vs. load Fig. 25 Power consumption vs. input 
capacity characteristics frequency characteristics 






Reneeme " 
El gel ae 
7 Seeae shee 
al ee 
eae eeeeae 
ate aaee 
le tea Pa alte Salil 














Threshold voltage Vy*, Vr" (V) 
Threshold voltage V7*, Vr" (V) 





Oo 


—20 0 20 40 60 80 
Power supply voltage Voc (V) Ambient temperature Ta CC) 
Fig. 26 Threshold voltage vs. power supply voltage Fig. 27 Threshold voltage vs. ambient temperature 






eee fees] 
Lene eee eee 
eee eae 





Hysteresis V7* — Vy (V) 

oO 

s 

cl 
ey 
a 
eS 
i) 
z 
a 
s 
& 
a 


Hysteresis Vy* — Vy" (V) 





—20 0 20 40 60 80 
Power supply voltage Voc (V) Ambient temperature Ta (C) 
Fig. 28 Hysteresis vs. power supply voltage Fig. 29 Hysteresis vs. ambient temperature 
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5. Typical Characteristics of the Basic Gate 





Output voltage Vo (V) 
Power consumption P-; (mW) 





Input voltage V, (V) Ambient temperature Ta (C) 


Fig. 30 Input/output propagation characteristics Fig. 31 Power consumption vs. ambient temperature 
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6. External Diagrams of Packages 


Unit: mm 


£0.25] 











254 


0.81min| 
5.08max.|2.8min, 





























 .8lmin.; 





B8lnin; 
5.08max 28min : 





i 5.?7max. 
(Ri 





Fig. 36 Plastic DIL-20 pin Fig. 37 Plastic SO-20 pin 





—~43— 


Individual Specifications 


UNNENITY. TUTTI)» TTTTTNN TTT TTIITTTT]. TTT 


LS TTL DN‘74LS Series DN74LS00 
DN74LSO0O 


Quad 2-input Positive NAND Gates 





@ Description 
DN74LS00 Contains four 2-input positive isolation NAND gate circuits. 


@ Features 

@ Low power consumption (Pg = 8mW typical) 

© High speed (tpg = 9.5ns typical) 

® Low output impedance 

@ Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





M@ Recommended operating conditions 







Parameter 
Supply voltage 






Output current 








Operating temperature range 
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LS TTL DN'V4LS Series DN74LS00 





@ DC characteristics (Ta = —20~+757C) 


Parameter [sym [Test conditions | Min | Typ] Max | Uni 

















V 
Input voltage 
Vec=4.75V, Vin=2.0V Vv 
=0.8V, Ion = —400 vA 
Output voltage ve=4.75v  [lumama | oas| oa] V 
Vec =5.25V 
Input current ln. oo 7 ae P| | 0.4] mA 
Vec =5.25V 
rss or 
Output short circuit current** Vec=5.25V, Vo=0V /—15 | | —100 | mA 
Input clamp voltage Vik es mn ie ae —1.5] V 
ee Vec=5,25V [foe [ae | wa 
iene Veo=8, 25 [Tea [44 [ma 
* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
@ Switching characteristics (Vcc=5V, Ta=25C) 
Parameter [Sym | Testconditions | Mim | Typ | Max | Uni 
t 15 
eae ee ee ee 


Propagation delay time 





ee ae eC 


ns 





*%* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vee Output 
O) e@ O) 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL ON‘T74LS Series DN74LSO1 
DN74LSO 1 


Quad 2-input Positive NAND Gates (with Open Collector Outputs) 





@ Description 
DN74LS01 contains four 2-input positive isolation NAND gate 
circuits with open collector outputs. 


i Features 

@ “Wired” AND capability 

@ Low power consumption (Pg = 8mW typical) 

© High speed (tpg = 16ns typical) 

@ Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





HM Recommended operating conditions 








Parameter Sym Min Typ Max Unit 
Supply voltage iL Vee 4.75 5. 00 5. 25 V 
HIGH level output voltage Vou 5.5 V 





Operating temperature range Topr — 20 25 75 Cc 











| 











an 


LS TTL DN'74LS Series DN74LSO1 





@ DC characteristics (Ta = —20~+75C) 


Parameter Sym [__Testeonditions | Min | Typ] Max [ Unit 
Po 
Input voltage : - 
Output voltage Voc 4. 75V 0.25 V 


Veco = 5.25V 
Vec=5.25V 
V,=0.4V 


Vec=5.25V 
Si Tete 


Vec=4.75V, Vi.=0.8V 
Von=5.5V ue 


Vec=4.75V = 
eta of fast 
Supply current 


* When constant at Voc = 5V, Ta = 25°C. 


Input current 


Output current lou 


Input clamp voltage 


< <j< 





HM Switching characteristics — 5V, Ta=25C) 











Parameter 


Pa eee Lae 
| tem | 


Propagation delay time 





%X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 










Pulse 
generator 


Zout=500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tg S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 





en 


LS TTL DN74LS Series DN74LS02 
DN74LSO02 


Quad 2-input Positive NOR Gates 





@ Description 
DN74LS02 contains four 2-input positive isolation NOR gate 
circuits. 


@ Features 

@ Low power consumption (Pg = 11mW typical) 
@ High speed (tpg = 10ns typical) 

@ Low output impedance 
e 


Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 








Hi Recommended operating conditions 










Parameter 
Supply voltage 









Output current 











Operating temperature range 





LS TTL DN7ALS Series DN7ALS02 





Wi DC characteristics (Ta=—20~+75C) 


2.0 
















































































Input voltage A eas eee t z 
P 8 Vir. 0.8 Vv 
7 Vee =4.75V, Vy.=0.8V 
Voi (cond D734 V 
Output voltage ee VivSac75y. Io. =4mA 0.25 | 0.4 V 
Vin=2V lo. =8mA 0. 35 V 
Veco =5.25V 
Tin { Vi=2.7V | 20 PA 
Vee =5.25V = 
Input current Ih, V,=0.4V 0.4} mA 
Vee =5.25V 
rf very 0.1 | mA 
Output short circuit current** los Veo =5.25V, Vo=0V —15 —100 | mA 
’ Veo =4.75V 
Input clamp voltage Vik Ce —1.5 Vv 
eaciaiian Malais _e l=—18mA | 
lecu Veco =5.25V, 1. 6 3. 2 mA 
Supply current ——y 
Toc, Vec=5.25V, 2.8 5.4 mA 











* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Mi Switching characteristics (Vcc=5V, Ta=25C) 


Max 
Cea ee 
PHL 





Parameter 






Propagation delay time 





* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 
O 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL ON74LS Series DN74LS03 
DN74LSO03 


Quad 2-input Positive NAND Gates (with Open Collector Outputs) 





W Description 
DN74LS03 contains four 2-input positive isolation NAND gate 
circuits with open collector outputs. 


@ Features 

@ “Wired’’ AND capability 

Low power consumption (Pg = 8mW typical) 

High speed (tpg = 16ns typical) 

Wide operating temperature range (Ta = —20 to +75°C) 





Mi Recommended operating conditions 


14-pin plastic DIL package 








14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 















Parameter 
Supply voltage 
HIGH level output voltage Von 
LOW level output voltage Tor 








5.5 Vv 


























Operating temperature range 





53 


LS TTL DN‘'74LS Series DN74LS03 





@ DC characteristics (Ta= —20~+75C) 


ae 7 a 0d 


a re ae eee v 
Gunes Vec=4.75V -tucama [0.25 | 0.4 | u 





Vec=5.25V 
Vec=5.25V 

Input current Vi=0.4v 0.4 mA 
Veco =5.25V 


Veco = 4.75V, Vi= 
Von=5.5V 





0.8V 





Output current 


Input clamp voltage 





ae: 


= 
io 

l 
a 
NO 
on 
< 
= 
ee 
3 


A 


Supply current 


* When constant at Voc = 5V, Ta = 25°C. 


Mi Switching characteristics (Vcc=5V, Ta=25C) 


Parameter Sym 











| Max _| 
C.=15pF, R.=2k0 ee 


Propagation delay time 


*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 
Input Vec 


Pulse 
generator Input 


Zout =500 


Output 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, & 15ns, tp S 6ns, PRR = 1MHz, 
duty cycle = 50%. 





LS TTL ON74LS Series DN74LS04 
DN74LS04 


Hex Inverters 





W@ Description 
DN74LS04 contains six inverter circuits. 


@ Features 

© Low power consumption (Pg = 12mW typical) 

High speed (tpg = 9.5 ns typical) 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





Hi Recommended operating conditions 







Parameter 
Supply voltage 









Output current 





Operating temperature range 
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LS TTL DN‘74LS Series DN74LS04 





@ DC characteristics (Ta = —20~+75C) 





























































Vi [aaa 
Input voltage 

Vu. fo8 |v 

Vv Vee =4.75V, Vy.=0.8V Vv 

ue lon= —400 4A 
Output voltage Vec=4.75V lo. =4mA | 0.4 | V 
Lita lo. =8mA oe 
Vee =5.25V 
Input current aa 5 ee —0.4]) mA 
Output short circuit current** los —100 | mA 
Input clamp voltage Vik —1.5/ V 
S f t Tecnu 1.2 2. £ | oma 
u curren ——— 

pply curr ia 6.6 | mA 








* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics (Vec=5V, Ta=25C) 


Max 
ee 








Unit 






Parameter 








Propagation delay time 





ns 





** Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MAI61. duty cycle = 50%. 
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LS TTL ON74LS Series DN74LS05 
DN74LS05 


Hex Inverters (with Open Collector Outputs) 





Description 
DN74LS05 contains six inverter circuits with open collector 
outputs. 


@ Features 

“Wired’’ AND capability 

Low power consumption (Pq = 12mW typical) 

High speed (tpg = 16ns typical) 

Wide operating temperatures range (Ta = —20 to +75°C) 


M@ Recommended operating conditions 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 















Parameter 









Supply voltage 








HIGH level output voltage 





LOW level output voltage lo. 

















Operating temperature range 
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LS TTL DN‘74LS Series DN74LS05 





@ DC characteristics (Ta= —20~+75C) 
Parameter | Sym | __Testconditions | Min_ | Typ*| Max _| Unit 
eee ee v 
cee Ah eee 
ee Vec=4.75V ptou=4mA [| 0.25 | 04 | 
ses Vor | Yn=2¥ Pin mema | [0.35 | 0.5 
Veco = 5.25V 
a Ey se 
Vec=5.25V 
eens: ce 


Vec=4.75V, Vi. =0.8V 
Output current Von=5.5V | | 100 | UA 


antag vet con 
ae 
Supply current 


* When constant at Voc = 5V, Ta = 25°C. 


alas 


: 





@ Switching characteristics Ae 5V, Ta=25T) 










Parameter 





eae a ee 
ce 


Propagation delay time 






* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Vec 


Input 


Pulse generator 


Zout =500 





Notes Notes 


1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, tp < 6ns, PRR = 1MHz, 
duty cycle = 50%. 
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LS TTL DN‘74LS Series DN74LS08 
DN74LSO08 


Quad 2-input Positive AND Gates 





@ Description 
DN74LS08 contains four 2-input positive isolation AND gate 
circuits. 


Mi Features 

@ Low power consumption (Pg = 17mW typical) 

@ High speed (tpg = 9ns typical) 

® Low output impedance 

@ Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





Mi Recommended operating conditions 





Parameter Unit 
Supply voltage Ml a= 
BA 
Output current oA 
Cc 





Operating temperature range 





LS TTL DN'74LS Series DN74LS08 





BE DC characteristics: (Ta=—20~+757C) 
















































wi 
Input voltage 
Veco =4.75V, Viw=2V 
Vou | lon = —400 4A - 
Output voltage Vis Veo=4.75V aah V 
Vor2 Vu. =0.8V Io, =8mA Vv 
Voc =5.25V 
liu | viez.tV HA 
Input current In a ae mA 
T 
Voc =5.25V 
I Vi=7V us 
Output short circuit current** los Vec=5.25V, Vo=0V mA 
il T Vcc=4.75V 
Input clamp voltage Vik es leah V 
Sia ; Tecnu Veo =5.25V, a 2.4 4.8 mA 
curre 
UPP y eae lect, Veco =5.25V, | | 4, 4 &. 8 mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Wi Switching characteristics (Vec=5V, Ta=25C) 


M 
eo es ees 
| ote 





Parameter 






Propagation delay time 





%* Switching parameter measurement information 
1. Measurement circuit 2. Waveforms 


Input Vec Output 
e @ 


Pulse 
generator 


Zout=500 


Output 





Notes Notes 


1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 





—60— 


LS TTL DN74LS Series DN7A4LS09 
DN74LSO09 


Quad 2-input Positive AND Gates (with Open Collector Outputs) 





i Description 
DN74LS09 contains four 2-input positive isolation AND gate 
circuits with open collector outputs. 


i Features 

@ “Wired” AND capability 

@ Low power consumption (Pg = 17mW typical) 

@ High speed (tpg = 18.5ns typical) 

@ Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 








M@ Recommended operating conditions 






































Parameter Sym Min Typ Max Unit 
Supply voltage Voc 4.75 5. 00 5. 25 V 
HIGH level output voltage Vou | 5.5 Vv 
LOW level output voltage Tor, 8 mA 
| ee 4 
Operating temperature range Topr — 20 25 75 Cc 





LS TTL DN‘74LS Series DN74LS09 





@ OC characteristics (Ta= —20~+757C) 


NW. 


Vec= 5.25V 
eee mcr 


ala] 

















Input current 5 
Vec=5.25V 
: =7V 0.1 | mA 
Vec=4.75V, Vin =2V 
Output current lytic cy P 
i 
Input clamp voltage ce ee e 
mA 
Supply current 
| mA 











* When constant at Voc = 5V, Ta = 25°C. 


Hi Switching characteristics (Vcc=5V, Ta=25C) 


Parameter [sve [Reteontine [aT tip | 
Propagation delay time CLp=15pF, Rp =2k0 a 
PHL a a ee 





X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Vec 


Input 


Pulse generator 


Zout =500 





Notes Notes 
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, tp S 6ns, PRR = 1MHz, 
duty cycle = 50%. 
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LS TTL DN74LS Series | DN74L$10 
DN74LS 10 


Triple 3-input Positive NAND Gates 





@ Description 
DN74LS10 contains three 3-input positive isolation NAND gate 
circuits. 


@ Features 

Low power consumption (Pg = 6mW typical) 

High speed (tpg = 10ns typical) 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





@ Recommended operating conditions 







Parameter 


Supply voltage 






Output current 














Operating temperature range 





LS TTL DN'74LS Series 


DN74LS10 





WDC characteristics (Ta = —20~+757C) 






































2.0 Vv 
itp yelise con : 
Veco =4.75V, ViiL=0.8V 3.4 Vv 
Vin=2V, a 
Veco =5.25V 
Input current Ih. es ye me —0.4]/ mA 
Voc =5.25V 
Output short circuit current** los Veo=5.25V, Vo=0V —15 a —100 |] mA 
Input clamp voltage Vik es cs 4 fu —1.5}] V 
CCL cc= 9. : 1.8 3.3 mA 





* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics wens Ta=25°C) 





Parameter 





=A H 


true 


Propagation delay time 





* Switching parameter measurement information 


1. Measurement circuit 


Input Voc 
O 





Pulse 
generator 


Zout =500 






Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


CL=15pF, RL= 





a 
nn 


2kQ 


—e aa 
es 





2. Waveforms 


Input 


Output 





Notes 
1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 
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LS TTL DN‘74LS Series DN74LS11 
DN74LS11 


Triple 3-input Positive AND Gates 





M@ Description 
DN74LS11 contains three 3-input positive isolation AND gate 
circuits. 


i Features 

e@ Low power consumption (Pg = 13mW typical) 

@ High speed (tpq = 9ns typical) 

@ Low output impedance 

@ Wide operating temperature range (Ta = —20 to +75°C) 





14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





H@ Recommended operating conditions 














Parameter Sym Min Typ Max Unit 
Supply voltage Vee [ 4.75 5. 00 5. 25 Vv 
Output current a ses a 
ut curren 
alan Tot 8 mA 
Operating temperature range Topr —20 25 75 Cc 











ec 


LS TTL DN74LS Series  DN7ALST1 





@ DC characteristics (Ta = —20~+75C) 


Sym Test conditions | Min | Typ*| Max | Unit 
2.0 V 


Input voltage 
: . Vin 
Veco=4.75V, Vi_L=0.8V 


Vin=2V, Ton = —400 “A 
Output voltage Vain Vec=4.75V lo. =4mA 
Voi2 oe Stas Io). = 8mA “th : 
as | ii ies a0 be 
| vee. lt: L eae 
a LC 








Parameter 





























Input current = Te od <6 ° : 5V 








Veco =5.25V 
Vi=7V 


oi: 
0.1 mA 
Output short circuit current** i los | Vec=5.25V, Vo=0V | —15 —100 | mA 


Ve | Vec=4.75V 


























Supply current 














Input clamp voltage =| . fu er —1. “al 
Tecu Veco =5.25V, 1. 8 3: mA 
3.3 6 


leet. Vec=5.25V, 





* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics eS =5V, Ta=25C) 


Parameter 






Propagation delay time 


*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Voc Output 
O O 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MAI61. duty cycle = 50%. 





LS TTL DN7ALS Series DN74LS12 
DN74LS 12 


Triple 3-input Positive NAND Gates (with Open Collector Outputs) 





@ Description 
DN74LS12 contains three 3-input positive isolation NAND gate 
circuits with open collector outputs. 


@ Features 

@ “Wired” AND capability 

@ Low power consumption (Pg = 6mW typical) 

@ Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 








14-pin Panaflat package (SO-14D) 


[ Pin configuration (top view) 














HM Recommended operating conditions 


























Parameter Min Typ Max Unit 
Supply voltage 4.75 5. 00 5. 25 Vv 
HIGH level output voltage 5.5 Vv 
ete ee ae eae eh are ero 
LOW level output voltage E 8 mA 
+ serena Wns 
Operating temperature range —20 25 75 Cc 
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@ DC characteristics (Ta= —20~+757C) 


Parameter [Sym [Test conditions | Min | Typ*| Max | Uni 
ee i a 61 


Bisa 

v 
BE: 
Real = 


mA 


| 0.8 | V 
2 c= 
Output voltage ol Veco =4.75V lo. =4mA | 0.4 | 
Voz Vn=2V lot. =8mA 


Vec=5.25V 
Vec=5.25V 
Vee=5.25V 
Vi=7V 
Vec=4.75V, Vi.=0.8V 
ie 


Input current 


Output current 





Input clamp voltage 


100 HA 
(ete 
1.4 mA 


Iecu Vec=5.25V 
Supply current 
lec. Vec=5.25V 


* When constant at Voc = 5V, Ta = 25°C. 





3.3 mA 


@ Switching characteristics (Vcc=5V, Ta=25C) 


[sym | Testeonditions | Min | Typ | Max_] 


Sr eee ( 
eal 









Parameter 


Propagation delay time 


*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 
Vec 


Input 


Pulse generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 





LS TTL DN‘74LS Series DN74LS13 
DN74LS13 


Dual 4-input Positive NAND Schmitt- Triggers 





@ Description 
DN74LS13 contains two 4-input positive isolation NAND 
circuits with Schmitt triggers. 


@ Features 

@ Ideal for waveform shaping 

@ Wide hysteresis width (0.8V typical), high noise margin 
©@ Low power consumption (Pq = 17.5mW typical) 

@ High speed (tpg = 17ns typical) 

@ Wide operating temperature (Ta = —20 to +75°C) ISplnplasic OlL«hockow? 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 








i Recommended operating conditions 










Parameter 
Supply voltage 









Output current 








Operating temperature range 





an 


LS TTL DN‘V74LS Series DN74LS13 





Wi DC characteristics (Ta = sea 


Parameter Test conditions ae Max | Unit 































































Bry iit ae a V 
Hysteresis . = a V 
Veco =4.75V, Ton =—400 KA V 
Vi aa 0 . 5 V 
Output voltage 0.4 | V 
V 
er 
Input threshold current 
ac 
ce: 
Inpui current In. on eae | =o.4 mA 
Vec=5.25V 
I Vi =7V 0. 1 mA 
Output short circuit current** los Vec=5.25V, Vo=0V —15 | | — 100 mA 
Input clamy: voltage Vik I,=—18mA ys 1.5 Vv 
Suppl ; Tecnu Veo =5.25V 6 mA 
u curren 
EP Toon Vec=5.25V mA 











* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Hi Switching characteristics (Vcc =5V, Ta=257C) 


[Sym [Test conditions | in| Typ 


tp 15 
C,=15pF, Ri=2k0 


*X Switching parameter measurement information 





Parameter 


Propagation delay time 









1. Measurement circuit 2. Waveforms 
4 
"Dy 
AN) Voc Output 
© 


generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, te S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL DN‘74LS Series DN74LS14 
DN74LS14 


Hex Schmitt-Trigger Inverters 





@ Description 
DN74S814 contains six inverter circuits with Schmitt triggers. 


@ Features 

@ Ideal for waveform shaping 

© Low power consumption (Pg = 50mW typical) 

@ High speed (tpg = 15ns typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 








@ Recommended operating conditions 










Parameter 
Supply voltage 















Output current 














Operating temperature range 
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LS TTL DN‘74LS Series | DN74LS14 





@ DC characteristics (Ta=—20~+757C) 


Parameter "Sym [Text conditions | Min | Typ] Max | Uni 
T cc % 2 

Hysteresis PVe=sV LT OV 

V 


Vec=4.75V, lon = —400 KA 
ee mee [eel ee 
Veco = 4.75V, Io. =8mA 


ev : 


< 


< 


= 
A 


Input threshold current 


oe Vec =5V peat 
ee [el 

Vec= 5.25V 

Vec= 5.25V 

Ps en Ce: 

Output short circuit current** woo —15 | =100 | mA 
Input clamp voltage ode Ea ok —1.5) V 
Supply current 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Wi Switching characteristics (Vecc=5V, Ta=25C) 


[sym [Test conditions | Min | Typ | Max ] 
| ten 


* Switching parameter measurement information 









Parameter 





Propagation delay time 


1. Measurement circuit 2. Waveforms 


Input Vee Output 
e 











Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL ON74LS Series DN74LS15 
DN74LS15 


Triple 3-input Positive AND Gates (with Open Collector Outputs) 





@ Description 
DN74LS15 contains three 3-input positive isolation AND gate 
circuits with open collector outputs. 


li Features 

e@ ‘Wired’ AND capability 

© Low power consumption (Pg = 13mW typical) 

@ High speed (tpg = 18.5ns typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





M@ Recommended operating conditions 


Parameter 
Supply voltage 


HIGH level output voltage 
LOW level output voltage 








Operating temperature range 





LS TTL DN'74LS Series DN74LS15 





Wi DC characteristics (Ta = —20~+757C) 


Parameter | Sym | Test conditions Max | Unit 






























































oo 0.25 , V 
Output voltage Ne cae ; : 7 
IL“: . . @ 
Vec=5.25V 
ln oo 20 | pA 
Input current oo > Hi v —0.4| mA 
=U. 
Vec=5.25V 
f ae 0.1 | mA 
Output current lon oe ss Heh 100 | pA 
OH ¥-. 
Input clamp voltage Vix oar —1.5| V 
Supply current 
lec. Vec=5.25V 6.6 | mA 











* When constant at Voc = 5V, Ta = 25°C. 


Mi Switching characteristics a 5V, Ta=25C) 











Parameter 


fo a ie ee 
| tea 


Propagation delay time 


%X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Pulse generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, te S 6ns, PRR = 1MHz, 
duty cycle = 50%. 
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LS TTL DN'74LS Series DN74LS20 
DN74LS20 


Dual 4-input Positive NAND Gates 





@ Description 
DN74LS20 contains two 4-input positive isolation NAND gate 
circuits. 


@ Features 

e@ Low power consumption (Py = 4mW typical) 

High speed (tpq = 10ns typical) 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 








@ Recommended operating conditions 










Parameter 
Supply voltage 












KA 
mA 





Output current 











Operating temperature range 
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LS TTL DN‘74LS Series DN74LS20 





WDC characteristics (Ta= —20~+757C) 


Parameter | Sym | __Testconditions | Min | Typ*| Max | Unit 
ee: See ee 
IL 


Vec=4. 75V, Vii=0. 8V 
ae TAN ES. Vin=2. 0V 


Vec=5.25V 
aE: Esc: 
Voo=8.28V 
oe Cor: 
: 


Output short circuit current** | Ios | Vec= : 25V, Vo=0V | —-15| | —100| mA 


Input clamp voltage es Mes ne Pf =n m 
Supply current | lecn Nec 5.20, | toa | 08 | mA 


* When constant at Voc = SV, Ta = 25°C. 
** On ly one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 










<j<| <a j< 


@ Switching characteristics icc 5V, Ta=25C) 










Parameter 





C.=15pF, Ri=2ko a ree ee 
| tea | 


Propagation delay time 





*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Voc Output 
@ 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, te < 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 


LS TTL DN74LS Series DN74LS21 
DN74L821 


Dual 4-input Positive AND Gates 





@ Description 
DN74LS21 contains two 4-input positive isolation AND gate 
circuits. 


@ Features 

@ Low power consumption (Pg = 8.5 mW typical) 

@ High speed (tpg = 9ns typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





Hi Recommended operating conditions 










Parameter 
Supply voltage 






Output current 





Operating temperature range 





LS TTL DN'74LS Series DN74LS21 





@ DC characteristics (Ta= —20~+75C) 


Parameter Max | Uni 
(cai Ts 
; cry 


Veco=4.75V, Vin=2V, ViL=0.8V 
Ion = —400 pA 


Vec=4.75V, Vin=2V 


Input voltage 










Output voltage 






Veco =5.25V 
ay Vi=2.7V HA 


Input current I v= 04y 


Vcc =5.25V 
I Vi=7V ars ss 
Output short circuit current** 


mA 


et 
ear Pe: 
15 | 


=< 
a 
i 
on 
NO 
on 
= 
= 
I 
oO 
< 
—_ 
on 
| 
—_ 
So 
oS 





Input clamp voltage Vik Ne = aia a —~1.5) V 
Supply current Seesaw | a.2 | 2.4 | ma 
curren 


* When constant at Vec = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


HM Switching characteristics (Vec=5V, Ta=25C) 


[sym [Test conditions [| Min [ Typ | Max | Uni 
Fo ea Nees 
ee nh 0s] 








Parameter 





Propagation delay time 7 






*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL DN'74LS Series DN74LS22 
DN74LS22 


Dual 4-input Positive NAND Gates (with Open Collector Outputs) 





i Description 
DN74LS22 contains two 4-input positive isolation NAND gate 
circuits with open collector outputs. 


@ Features 

e@ “Wired” AND capability 

@ Low power consumption (Pg = 4mW typical) 

@ High speed (tpq = 17ns typical) 

@ Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 








M@ Recommended operating conditions 
Parameter 


Supply voltage 





HIGH level output voltage 


LOW level output voltage 








Operating temperature range 
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LS TTL ON‘74LS Series DN74LS22 





@ DC characteristics (Ta= —20~+75C) 


Parameter [Sym [Test conditions | Min | Typ] Max | Uni 
es ee 


Vir 
Output voltage Vec=4.75V lop =4mA 10.25 | 0.4 | V 
vneeM v 
Vec=5.25V 
I Vi=2.7V BA 
Input current Ti: vee" = ra 


Vec=4.75V, ViL=0.8V 
Von=5.5V 

Vec=4.75V 

I=—18mA 


Output current HA 


See 
ac 
Sao 
ae Coe: 
al 


Input clamp voltage —-1.5) V 


eee 


Vec=5.25V 


Iccu 
Supply current 


Ice 


a 





* When constant at Voc = 5V, Ta = 25°C. 


@ Switching characteristics (Vec=5V, Ta=25C) 


[sym [____Testconditions | Min | Typ | Max] 
Sean eae 
7 Renee aS ae 









Parameter 





Propagation delay time 
ns 





%* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 
Vec 


Input 


Pulse generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 





LS TTL ON‘T74LS Series DN74LS26 
DN74LS26 


Quad 2-input High-Voltage Interface Positive NAND Gates 





@ Description 
DN74LS26 contains four 2-input positive isolation NAND 
buffer gate circuits. 


@ Features 

@ “Wired” AND capability 

©@ High output withstand voltage (Voy S 15V maximum) 
@ Low power consumption (Pg = 8mW typical) 

@ High speed (tpg = 16ns typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


ELAR (Lime) 





@ Recommended operating conditions 


Parameter Se 
Supply voltage ve fats | 5.00 | 8s TC 
HIGH level output voltage Veo | ie 
LOW level output voltage lo. hae ee ee ae mA 
Operating temperature range : & 





a1 


LS TTL DN'74LS Series DN74LS26 





WDC characteristics (Ta = —20~+757C) 


Input voltage Ne 
ae) See ee ee ee 
Vec=4.75V 
Output voltage Vn=2V lo. =8mA 


|e. 
aire 
ee [ToT 


F 
x 
= 
Oo 
< 


< 


Input current lic ies 7 S 2 V = 


—0.4 
Vec=5.25V 
= cr 


ANZIVTI BIE Vix Veo=4:75V a5 V 


I|=—18mA 


=< fas fs 
Supply current 
wanna mar 


* When constant at Voc = SV, Ta = 25°C. 


@ Switching characteristics (Vcc=5V, Ta=25C) 












Parameter 


C.=18pF, Rp=2ka eae ae ee 
PHL 


Propagation delay time 


% Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 
Vec 


Input 


Pulse generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 
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LS TTL ONALS Series DN74L$27 
DN74LS27 


Triple 3-input Positive NOR Gates 





@ Description 
DN74LS827 contains three 3-input positive isolation NOR gate 
circuits. 


@ Features 

@ Low power consumption (Pg = 13.5mW typical) 
@ High speed (tpq = 10ns typical) 

@ Low output impedance 


@ Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





MH Recommended operating conditions 







Parameter 
Supply voltage 


















Output current 














Operating temperature range 





=22— 


LS TTL ON74LS Series DN74LS27 





Wi OC characteristics (Ta= —20~+75C) 


Test conditions | Min | 


Parameter 


Input voltage 


Sym 
Vw fo 8 
eee ee 
Vieni Vec=4.75V, Vit=0.8V 27 


OulpyCyoligee Vout Vec=4.75V | To=4ma | 
Vou Vin=2V | ln=8ma | 


| 

| 

Ion = —400 wA ae 

| 0.25 | 

| 0.35 | 

Veco =5.25V Ls 
Vi=2.7V 

aad 

| 2.0 | 

3.4 


Input current he - a 2 5V 


Vec=5.25V mA 


_ mA 
—1. V 


mA 
mA 


Vi=7V 


Vec=5.25V, Vo=0V 
Vec=4.75V fe 


Output short circuit current** 


Input clamp voltage I1=—18mA 


S 1 t Iccu Vec=5.25V, 
u urren 
PP ae lect Vec=5.25V, 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


we fea| SO 
o!| Re 
aio 
.~ 
> 


< = 
Fil 


@ Switching characteristics (Vcc=5V, Ta=25C) 


(Sym | Testconditions | Min | Typ | Max 
esa eee 
| tea | 









Parameter 





Propagation delay time 






* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Voc Output 
) 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 


2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL DNT74LS Series DN74LS28 
DN74LS28 


Quad 2-input Positive NOR Buffers 





W@ Description 
DN 74LS28 contains four 2-input positive isolation NOR buffer 
gate circuits. 


@ Features 

High fan-out (Io, = 24mA, Inq = —1.2mA) 

Low power consumption (Pg = 22mW typical) 

High speed (tpg = 12ns typical) 

Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





@ Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 





LS TTL DNV4LS Series DN74LS28 





@ DC characteristics (Ta= —20~+757C) 


Fame [Sym [enone Tin T° ta 


V 


V 

Vec=4.75V, Vi,=0.8V o 
lou= —400 vA 

: = i V 

. V 


Output voltage 


Input voltage 


Vee =5.25V _ 
Vi=0.4V mA 


cE a 
Pa 
| leon | 





Input current 


TVee=5.25V, oxo 1 | =t00 [mc 
eae v 
l= —18mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Output short circuit current** 


Input clamp voltage 


W@ Switching characteristics (Vcc=5V, Ta=25C) 


a ee Unit 









Parameter 





Propagation delay time 






ns 





*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vee Output 


Pulse 
generator 


Input 
Zout=500 ve 


Output 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S$ 15ns, tp S$ 6ns, PRR = 1MHz, 


2. Diodes are all MA161. duty cycle = 50%. 





LS TTL DN74LS Series DN74LS30 


DN74LS30 


8-input Positive NAND Gates 





@ Description 
DN74LS30 contains one 8-input positive isolation NAND gate 
circuit. 


@ Features 

e@ Low power consumption (Pg = 2.5mW typical) 
@ High speed (tpq = 1 1ns typical) 

© Low output impedance 
e 


Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





HM Recommended operating conditions 







Parameter 






Supply voltage 








Output current 














Operating temperature range 
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LS TTL ON74LS Series DN74LS30 





WDC characteristics (Ta= —20~+75C) 


Parameter [Sym [Test conditions| in | Typ*] Max | Uni 

El EN ERECT E 

CD 
Vec=4.75V, Vit-=9. 

eat p27{aa| | 


Vec=5.25V 
V\=2.7V 


Te m | Weez8:25V [roa] ma 


Input voltage 


i) 
<(<j <j< 


Veco =5.25V 
Vi=7V 


Output short circuit current** los Vec=5.25V, Vo=0V 


input clamp vole en tamA on ae Ee 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics.(Vcc=5V, Ta=25C) 










Parameter 








itt case, naan = |} 8 | 
ce 


Propagation delay time 





%X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 
O O 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, te S 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL DNV4LS Series DN74LS32 
DN74LS32 


Quad 2-input Positive OR Gates 





Wi Description 
DN74LS32 contains four 2-input positive isolation OR gate 
circuits. 


@ Features 

© Low power consumption (Py = 20mW typical) 
@ High speed (tpg = 14ns typical) 

@ Low output impedance 


© Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





H@ Recommended operating conditions 


Parameter Unit 
Supply voltage V 
KA 
Output current 
mA 
Operating temperature range Cc 








LS TTL DN'74LS Series DN74L$32 





@ DC characteristics (Ta= —20~+75C) 











V 
Input voltage v v 
IL 
Veco =4.75V, Vn=2V 
Vou lon = —400 wA Y 
Veco =5.25V 
[Si me 
ee ed me 
Neeson 





Output short circuit current** Vec=5.25V, Vo=O0V —100] mA 


u urr 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 





nie 


i Switching characteristics (Vec=5V, Ta=25C) 


[sym | ___ Testeonditions | Min | Typ | Max 
ee 
ee ae ae 





Parameter 





Propagation delay time 





% Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 


Pulse 
generator 


Zout=500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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LS TTL DON74LS Series DN74LS33 
DN74LS33 


Quad 2-input Positive NOR Buffers (with Open Collector Outputs) 





@ Description 
DN74LS33 contains four 2-input positive isolation NOR buffer 
gates with open collector outputs. 


@ Features 

@ “Wired” AND capability 

e@ High fan-out (Io, = 24mA maximum) 

@ Low power consumption (Py = 20mW typical) 
@ High speed (tpq = 19ns typical) 

@ Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





M@ Recommended operating conditions 
Parameter 


Supply voltage 





HIGH level output voltage 
LOW level output voltage 











Operating temperature range 
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Wi DC characteristics (Ta = —20~+757C) 


Parameter | Sym | Testconditions | Min | Typ] Max | Unk 
oe Ee 
IL 


Vin=2V v 


Vec=5.25V 
Vec=5.25V 
hs: ae 
oan an 
ee 1H 
ee Es 
Supply current 
Warsasy (fee Pel 


* When constant at Vcc = 5V, Ta = 25°C. 


Hi Switching characteristics (Vcc=5V, Ta=25C) 


| Sym | Testconditions | Min | Typ | Max | Unit 


ee ee ee 
a Ce 








Parameter 






Propagation delay time 





ns 


* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 
Vec 


Input Output 


Pulse generator pipet 
Zout =500 


Output 





Notes : Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp $ 6ns, PRR = 1MHz, 
duty cycle = 50%. 
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LS TTL ON74LS Series DN74LS37 


DN74LS37 


Quad 2-input Positive NAND Buffers 





@ Description 
DN74LS37 contains four 2-input positive isolation NAND 
buffer gate circuits. 


@ Features 

@ High fan-out (Io, =24mA, Ioq = —1.2mA) 

@ Low power consumption (Pq = 17.5mW typical) 
High speed (tpg = 12ns typical) 

Low output impedance 


Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





H Recommended operating conditions 








Parameter 






Supply voltage 
HIGH level output voltage 
LOW level output voltage 









Operating temperature range 





an 


LS TTL DN74LS Series DN74LS37 





M@ DC characteristics '(Ta=—20~+757C) 


Parameter | Sym | Test conditions tin | Ter Max | Unit 











Vv 
Input voltage Vv 
Veco =4.75V, ViL=0.8V Vv 

Ion = —] .2mA : : 

Veco =5.25V 

| este [= be 
Input current In 5 5. ae P| faa mA 
i ef 
Output short circuit current** los Vec=5.25V, Vo=0V mA 
Input clamp voltage Vix V 
Supply current we ae 





* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


i Switching ee Ta=25C) 


Parameter 
Rae oe es a 
PHL 











Propagation delay time 


%* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Voc Output 
© O 






Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 





LS TTL DN74LS Series 


DN7A4LS38 





DN74LS38 


Quad 2-input Positive NAND Buffers (with Open Collector Outputs) 


8 Description 


DN74L838 contains four 2-input positive isolation NAND 


buffer gate circuits with open collector outputs. 


M@ Features 

“Wired” AND capability 

High fan-out (Io, = 24mA maximum) 

Low power consumption (Pg = 17.5mW typical) 
High speed (tpg = 19ns typical) 


@ Recommended operating conditions 














Wide operating temperature range (Ta = —20 to +75°C) 


Pin configuration (top view) 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 























Parameter Sym | Min | Typ Max Unit 
Supply voltage Vee 4.75 5. 00 5. 25 V 
HIGH level output voltage Vou 5.5 Vv 
LOW level output voltage Tor 24 mA 
Operating temperature range Topr —20 25 75 c 
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LS TTL ON74LS Series DN74LS38 





@ DC characteristics (Ta = —20~+757C) 


Parameter Sa [tat css Tin [ie [i 
IL 
Suteitvsinns Vec=4.75V jto.=12mA | | 0.25 | 04 | V 


A 


Vine 2V in =24ma [| [as pos | Vv 
Vec=5.25V 

ee Sy ce 
Vec=5.25V 

‘Ss ce 

Output current lon een V,;=0.8V Eo 3 250 KA 

a ety TOs 


Supply current 


* When constant at Voc = 5V, Ta = 25°C. 


o 
3 


Hi Switching characteristics (Vcc=5V, Ta=25C) 


Parameter Sym _| _Testcondiions_[_Min_| typ | Max 
Propagation delay time CLp=45pF, Ri=6670 SE 
PHL | 18 | 28 | 





%X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vee Output 









Pulse 
generator 






Zout =500 





Cy, 


Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, $ 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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DN74LS40 


Dual 4-input Positive NAND Buffers 





@ Description 
DN74LS40 contains two 4-input positive isolation NAND 
buffer gate circuits. 


i Features . 

@ High fan-out (Io, = 24mA, Ioy = —1.2mA) 
@ Low power consumption (Py = 9mW typical) 
© High speed (tpg = 12ns typical) 


© Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





Hi Recommended operating conditions 





Parameter 
Supply voltage 











Output current 


Operating temperature range 
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@ DC characteristics (Ta = —20~+75C) 


Parameter | Sym | Test conditions Bras Typ*| Max | Unit 


Input voltage 
Von Vec=4.75V, Vy.=0.8V 3.4 


V 
Ion = — 1. 2mA ¥ 
V 
V 


Output voltage Veo=4. 75y = 0.25 | 0.4 














Vecss. 25V 
=2.7V see 


Von, 25V a 
Vec=5. 25V 





Input current 





Output short circuit current** Vec=5.25V, Vo=0V mA 





Input clamp voltage 











Iccu Vec=5.25V, 0.45 | 1.0 mA 


eas ie | ten | Vec=5.25v, | ma 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 





Wi Switching characteristics (Vcc=5V, Ta=25C) 

| Sym | __Testconditions | Min | Typ | Max 
aera aia eee 
ae ee ee 










Parameter 








Propagation delay time 






% Switching parameter measurement information 


2. Waveforms 


1. Measurement circuit 


Input Vec Output 
OO 


Pulse 
generator 


Input 


Zout =500 
Output 





Notes Notes 
1. Cy, includes probe and tool floating capacitance. 1. veut waveform: t, S 15ns, tg S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50% 





—98— 


LS TTL DNVALS Series DN74LS42 


DN74LS42 


BCD to Decimal Decoders 





M Description 
DN74LS42 is a binary-coded decimal to decimal decoder. 


@ Features 


@ During invalid input, all inputs become HIGH 
e@ Also can be used as 3-bit binary to octal decoder 


@ Wide operating temperature range (Ta = —20 to +75°C) 
16-pin plastic DIL pac 


kage 
Bi Logic diagram P-5 | 
a 
16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 




















Inputs 
Outputs 


Inputs 





Outputs 












Y ;Outputs 











Mi Recommended operating conditions 







Parameter 


‘Supply voltage 















Output current 











Operating temperature range 
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W@ DC characteristics (Ta= —20~+757C) 


Parameter [sym [Test conditions | Min | Typ*| Max | Uni 
eae pee 


V 
Vec=4.75V Vin=2V 

‘ ie Vin =0.8V, _Ton=—400 MA a p34] | id 
put voltg i 
Vizoev | la=ama | [oss] os] Vv 

Vco=5.25V 
nmtcmer | Me Mae 

Veen o.e0 
Output short circuit current** | Tos | Vec=5.25V, Vo=0 /—15 | ‘| —100| mA 
sptcmpraie | Vw | SSH els 
Supply unroni™™* tec | tec=5,25V > [7 fas [om 


* When constant at Voc = SV, Ta= 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and all inputs grounded. 


HM Switching characteristics (Vcc=5V, Ta=25C) 


| Sym | Test conditions | Min | Typ | Max | Unit 





Parameter 









Propagation delay time 


%*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 
t t 
Vee r f 
e Input 3V 

6 
ir) 
s ov 
sg 
E Vou 
fe) In-phase output 
band 
e Vo. 
~% 





Reverse-phase output 13V 


Vo. 
Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input Waveform: t, < 15ns, te S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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DN74LS42 


LS TTL ON7ALS Series 


@ Truth tables 


fons ao oom eon erm rood boon boom goog ood Ber Reng moog boom Boon been es, 


oP Eells 
Pe lete le = loll eel 
fe Eelele le =l=l=l=l el = = = 
fe l=lel =| l= = =l=l=l =| === 
Bell tl ll = 
“lll lille = (lI 
= =[ol=latel=l == = =l=l=lal=|= 
“PIE Eells lll 
oe 
- 


Decimal Outputs 


eleteleelltel ele = 
Neneh wenwebaen 
eletelelele lee Lslal=[-t-l=l= 
Blelete ee =l=l=l=lel |= = = == 
ele eel tll sel 


S Jolafaloa|+linlofr}ola 


Inputs 


INVALID 


Notes 


1. H: HIGH voltage level. 
2. L: LOW voltage level. 
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LS TTL DN‘74LS Series DN74LS51 
DN7Z4LS5 1 


2-wide 3-input, 2-wide 2-input AND-OR-INVERT Gates 





@ Description 


DN74LS51 contains two 2-input and two 3-input AND-OR- 
INVERT gates. 


@ Features 


e Low power consumption (Pg = 5.5mW typical) 
@ High speed (tpg = 12ns typical) 
@ Low output impedance 


@ Wide operating temperature ran Ss: +75° 
perating temperature range (Ta 20 to +75 C) asi cael packade 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





Mi Recommended operating conditions 







Parameter 


Supply voltage 









Output current 


Operating temperature range 
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LS TTL ON74LS Series DN7ALS51 





@ DC characteristics (Ta= —20~+75C) 


Parameter | Sym | Testconditions | Min | Typ*| Max | Unit 
idaiivetees ea V 


Vit 

Ee 
Guipeeyelagy Vec=4.75V J To=4ma | 
vea2v— [igatna | 
ies Voc =5.25V = 
Vi=2.7V 


Veco =5.25V 


Input current Tin Vie04V = mA 
Vee: =5.25V 
Output short circuit current** lees Vec=5.25V, Vo=O0V f—15| | —100 | mA 
Input clamp voltage Vik ue a a aa iat —1.5) V 
i= 
I Vec=5.25V, 1.6 A 
Suse cent cc Le eee m 


* When constant at Voc = SV, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


M@ Switching characteristics (Vcc=5V, Ta=25C) 












Sym Test conditions 


eae ee eel 
| teu 


Parameter 





Propagation delay time 


% Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 
e@ 





Pulse Ri 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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DN74LS54 


4-wide AND-OR-INVERT Gates 





@ Description 


DN74LSS54 contains four 2-input and four 3-input AND-OR- 
INVERT gates. 


@ Features 


e Low power consumption (Pq = 4.5mW typical) 

High speed (tpq = 12ns) 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 





LS TTL DN'74LS Series DN74LS54 





@ DC characteristics (Ta = —20~+75C) 


Parameter | Sym | ___Test conditions| Min | Typ*| Max | Unit 
pee Gc nee ee, NR Ce EoD! 
IL 


F 
= 
< 








Vec=4.75V, Vy.=0.8V en 
lon = —400 4A an Wie . 
Output voltage Vec=4.75V : 0. 25 Exe Vv 
pie REIE: 
ae ce 
Output short circuit current** | | —100 | mA 
Input clamp voltage Vik Ms a AN ae ae —1.5; V 
eee Vac 5.25V Feat 
cc 1.0 | 2.0 | ma 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


M@ Switching characteristics (Vcc=5V, Ta=25C) 


[sym | Testconditions [Min | Typ | Max ]_U 
: 7 [ae 20] ns 
pee eee ras | 20 _| 









Parameter nit 







Propagation delay time 


%* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vec Output 
e 


Pulse 
generator 


Zout =500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, tp $ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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LS TTL DN'74LS Series DN74LS55 
DN74LS55 


2-wide 4-input AND-OR-INVERT Gates 





M@ Description 
DN74LS55 contains two 4-input AND-OR-INVERT gates. 


i Features 


Low power consumption (Pg = 2.75mW typical) 

High speed (tpg = 12ns typical) 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75 °C) 


14-pin plastic DIL package 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





@ Recommended operating conditions 







Parameter 
Supply voltage 






Output current 


Operating temperature range 
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LS TTL DN‘74LS Series DN74LS55 





@ DC characteristics (Ta = —20~+757C) 


Parameter Sym Unit 


Input voltage 


Output voltage 





I Voc =5.25V 
7 V;=0.4V 


Veco =5.25V 
tee nT 


Input current 


Output short circuit current** los Vec=5.25V, Vo=0V —15 


Veo =4.75V 
I=—18mA 


Iecn Vec=5.25V | | 
Supply current 
lea. | Vec=5.25V P| 
* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Input clamp voltage Vik 








@ Switching characteristics (Vcc=5V, Ta=25C) 


sym_[ Test conditions | _Min_[ Typ | Max | Uni 
a ee 
fis [2 








Parameter 






Propagation delay time 
ns 





* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vee Output 


Pulse 
generator 


Zout=500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp $ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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LS TTL DN‘7ALS Series | DN74LS73 
DN74LS73 


Dual J-K Flip-Flops (with Reset) 


@ Description 





DN74LS73 contains two negative-edge triggered J-K flip-flop 
circuit, each with independent clock CP, J, K, and direct- 
coupled reset input terminals. 


@ Features 


@ Negative-edge trigger 

@ Independent input terminals for each flip flop 
e Direct-coupled reset input 14-pin plastic DIL package 
@ Qand Q outputs 
e 


Wide operating temperature range (Ta = —20 to +75°C) 


@ Timing definition 


14-pin Panaflat package (SO-14D) 








Pin configuration (top view) 





HIGH data LOW data 


@ Recommended operating conditions 


Parte a 


Supply voltage Vec 4.75 


Output current leet 


Operating temperature range | Topr ~=[ 20 | 
Clock frequency | felock | 9 | 
Pulse width ULL 20 
5 
| HIGH data 
Set-up time tsu 
LOW data 
Hold time a a 


Notes 1. 4: Indicates fall edge of standard clock pulse. 
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LS TTL DN74LS Series DN74LS73 





@ OC characteristics (Ta = —20~+757) 


Parameter [sym [Test conditions | Min | Typ*] Max [ Uni 
pero ee ee Geel eee 
IL 


Vec=4.75V, Vn=2V 
Vit=0.8V, Ton = —400 A 


F 
= 
< 










Output voltage 





J, K 
Reset 
Clock 
J, K 
Input current] Reset 
Clock 
J, K 


| ff 20 | A 


Vec=5.25V 


Vi:=0.4V 





Clock 


Output short circuit current** los Vec =5.25, Vo=O0V 


Input clamp voltage Vec=4.75V, 1,=—18mA 


Supply current*** Icc Vec=5.25V 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


as 
| 
= et 2 
¥ o — 
ot a) 
3 
> 


mA 


@ Switching characteristics (Vcc=5V, Ta=25C) 










Parameter 
Maximum clock frequency 





Propagation delay time 


* Switching parameter measurement information 
(1) fmax, tpLu, tpHt (Clock + Q,Q) 


1, Measurement circuit 2. Waveforms 


90% 909 
Input Clock 43 a 


twin 






Pulse 
generator 








Zout=502 i bE sh el 
Q 
Outputs 
Q 
Notes 

1. Measurement made for each flip flop. 1. Clock input waveform: tr=l5ns, ts =6ns, 
2. Cy includes probe and tool floating capacitance. PRR=1MHz, duty cycle 50% 
3. Diodes are all MA161 or equivalent. 2. When measuring fyyax,t, and tp S.2.5ns. 
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LS TTL DN‘74LS Series 


DN74LS73 





(2) tpui(Reset + Q), tpiy (Reset  Q) 


1. Measurement circuit 











Pulse 
generator 
Zout =500 







Pulse 
generator 
Zout=50N 


1. Measurement made for each flip flop. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161 or equivalent. 


@ Truth tables 


Outputs 





1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. 4: Change from HIGH to LOW. 

4. X: Either HIGH or LOW; doesn’t matter. 

5. Qg: Q level prior to determination of input condition 

shown in table. 

Qo: Q level prior to determination of input condition 
shown intable. 

7. Toggle: With | change, outputs become compliment 

of previous condition. 


a 


2. Waveforms 


Inputs 


Outputs 








Notes 
1. Set and clock waveforms: t, < 15ns, te $ 6ns, PRR = 
1MHz. 
Wi Logic diagram (1/2) 
Output Q Q Output 
Reset 
Input K J Inputs 


Clock Input 
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LS TTL DN‘74LS Series DN7A4LS74A 
DN74LS74A 


Dual D-type Positive Edge-triggered Flip-Flops (with Set and Reset) 





@ Description 


DN74LS74A contains two positive-edge triggered D-type 
flip-flop circuits, each with independent clock-CP data-D, 
and direct-coupled set and reset input terminals. 


@ Features 


Each flip flop can be used independently 
Direct-coupled set and reset inputs 
Positive-edge trigger 14-pin plastic DIL package 
Q and Q outputs 

Wide operating temperature range (Ta = —20 to +75°C) 


@ Timing definition 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 


Clock 





Data 
Input 


HIGH data LOW data 





Hi Recommended operating conditions 


Paramcie [Sym [Min yp 
Output current — 400 HA 


5. 00 

















Operating temperature range Topr — 20 25 75 Cc 

Clock frequency felock 0 25 MHz 
Clock High 

pita ee 25 ns 





Set or reset Low 25 ns 
HIGH data 20 ¢ ns 


Set-up time t <a 1 
. LOW data ie 20 ft ns 


Hold time th 5 ft ns 




















Notes 1. 4: Indicates fall edge of standard clock pulse. 
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LS TTL DN7ALS Series DN74LS74A 


@ DC characteristics (Ta=—20~+75C) 


Parameter [sym [Test conditions | Min | Typ] Max | Unk 
ete Be 
IL 



















Vv 

Vec=4.75V, Vin=2V 
Vou Vit =0.8V,  Ion=—400 KA oul i s 

Vin=2V 
Piawtet | [asses [9 
Ee | || 20 | wa 
| Reset Vec=5.25V | {| 40 HA 
ea Vi=2.7V [| 40 | oA 
Clock | {| 20 | MA 
D | || 0.4] ma 
Input curent{ See —— I al eT ~ 
1—U. 
04 mA 
ee mA 
re | Voo=5.25V Foz | mA 
| 0.2 | 





Set Vi=7V mA 
Clock mA 
Output short circuit current** Vec=5.25V, Vo=0V —15 —100| mA 
Input clamp voltage Vix Vec=4.75V, T=—18mA —-1.5|} V 


3 
> 


Supply current*** lec Vec=5.25V 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


WM Switching characteristics (Vcc=5V, Ta=25C) 


Parameter Outputs 
Maximum clock frequency | fmex | | | 


Propagation delay time 

















Test conditions 





%* Switching parameter measurement information 
(1) fmax, tpLH, true (Clock + Q, Q) 


1. Measurement circuit 


Out 
45V Vec putQ 





Notes 
1. Measurement made for each flip flop. 1. Clock input waveform: trS15ns, ty6ns, PRR=1MHz, 
2. CL includes probe and tool floating capacitance. duty cycle 50% 
3. Diodes are all MA161 or equivalent. 2. When measuring fmax, tr and t, S 2.5ns. 





—119_ 


LS TTL DN74LS Series DN74LS74A 


(2) tpHL, tp_u (Reset or Set + Q,Q) 
1. Measurement circuit 2. Waveforms 


In 
put Out 
] Vec put Q Reset 












Pulse 
generator 





Zout=500 J #500 | 37-9 
Set 
eae E avafet hala he Q 
generator Outputs 
Zout =500 
Notes Notes 
1. Measurement made for each flip flop. 1. Reset, Set Input waveform: t, S 15 ns, ts S$ 6 ns, PRR = 1MHz 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 
@ Truth tables 
Inputs Outputs 
Se [Rew | Chee [pf a =| 
L (ea | Pe: Soe cee (Re | Se L 
H i 
i L 
i : 
ee 
Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. t: Change from LOW to HIGH. 
4. X: Either HIGH or LOW; doesn’t matter. 
5. Qo: Q level prior to determination of input condition shown in table. 
6. Qo: Q level prior to determination of input condition shown in table. 
7. H*: When set and reset are LOW, Q and Q are HIGH; however, when set and reset simultaneously change to HIGH, 


requirements of Q and Q cannot be predicted. 
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DN74LS75 


4-bit Bistable Latches 





@ Description 


DN74LS75 contains four bistable latches with Q and Q 
output terminals. 


@ Features 


@ Common enable inputs for each two circuits 
© Qand Q outputs 
@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Truth tables 


Outputs 





16-pin Panaflat package (SO-16D) 





Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 

4. Qo: Q level prior to determination of input condition 
shown in table. 

5. Qo: Q level prior to determination of input condition 
shown in table. 


Pin configuration (top view) 





@ Recommended operating conditions 


Parameter oT 
Supply voTag V 
el eae cee RC rm 


Operating temperature range Le Cc 
Set-up time a er el a ST ns 
Hold time Cae a (ees ee ( ( 
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Wi DC characteristics (Ta = —20~+75C) 


Parameter sym [| _Testeonditions | Min | Typ*] Max | Uni 
woe pe er 


Veco =4.75V, Vn=2V 
Viit=0.8V, Ton =—4004A 


< 





Output voltage 


FP 1|P}] w 
w | ov 
a ol ie 
o;]S 
on | 

< 





Vec=5.25V | | 
We oan 
fe! 


to 
:s 
> 


ce 


G input Vi=0.4V 


G input 


. . V, ier; 5 V 
2 cc =5.2 Paes 
Output short circuit current He Vo=0V 15 


Vec=4.75V 


| 
aaa 
ras) 
3 
> 


llo 
rr 
So |S 
Oo 
3/3 
> | > 












de 

wo 
o 
3 
> 


Input clamp voltage Vik f= —18mA —1.5 V 
Supply current*** lec a mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toco is measured with all outputs open and all inputs grounded. 


M@ Switching characteristics(Vcc=5V, Ta=25C) 
















Parameter 


Max 
ee ar | 
Pa [a0 | 


16 30 
7 15 


Propagation delay time 
ns 








* Switching parameter measurement information 


1. Measurement circuit Vcc Output Output 
Input Input | Pal 





Notes 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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2. Waveforms 









ne. 90% 3V 
“ ie. : * 
10% i Ppt $< oy 
Inputs 3V 
90% 90% 
” 13V 13V Nee / aa 
anata eee 
~ 
Vou 
Q he Voi 
t 
Outputs iis 
= Vou 
Q 
teu Vo 


teu 


Notes 

1. Input waveform: D input PRR = 500kHz, G input 
PRR = 1MHz, t, S 10ns, te < 10ns. 

2. When measuring from D input, G input is maintained 


at 3V. 
Logic diagram (1/4) 
Data Q 
Output 
To Q 
Other 
Latch 
Enable 
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DN74LS76 


Dual J-K Flip-Flops (with Set and Reset) 


@ Description 





DN74LS76 contains two negative-edge triggered J-K flip-flop 
circuits, each with independent clock-CP, J, K, and direct- 
coupled set and reset input terminals. 


@ Features 


@ Negative-edge trigger 

®@ Independent input and output terminals for each flip flop 
@ Direct-coupled set and reset 

® QandQ outputs 

@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Timing definition 


Clock 





HIGH data LOW data 





Hi Recommended operating conditions 


Sy wre y 
ee ee ee ee 
Output current oe 


Operating temperature range —20 25 75 1G 

Clock frequency | felock | 0 | | 30 MHz 
: 

Hol time cr a ae an ee 


Notes 1. 1: Indicates fall edge of standard clock pulse. 
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@ DC characteristics (Ta = —20~+757C) 


Parameter [Sym [Test conditions [win [ typ*T Max [ Uni 
seal ae ee aera a (CT 


Vec=4.75V, Vn=2V 3.4 
Vit=0.8V, lon = —400 vA : : 


V 

Ecler 

Output voltage : =4, Hto=4ma | 0.25 | 04 | Vv 
: =0. = Vv 





< 





0 na 
[ao aa 
[Eas 
es 
Pf [oa ma 
a 
[os Ts 
Output short circuit current** | los | Vec=5.25V, Vo=OV = iL 5 | —100} mA 
Supply eurent™* Pies | Wans.5vSSSCSCdYCSC*dS | 8 | 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


Mi Switching characteristics (Vcc=5V, Ta=25C) 





Parameter 







Maximum clock frequency 








Propagation delay time 


% Switching parameter measurement information 


(1) fmax, teLu, teu (Clock + Q,Q) 
1. Measurement circuit 2. Waveforms 


Out 
Vee putQ 











Input 45) 
Input 
Clock 
Q 
ee Outputs 
Q 
Notes 
1. Clock input waveform: t, S$ 15ns, tp & 6ns, 
1. Measurement made for each flip flop. PRR = 1MHz, 
2. Cy, includes probe and tool floating capacitance. duty cycle = 50%. 
3. Diodes are all MA161 or equivalent. 2. When measuring f,,4x, t; and tp S$ 2.5ns. 
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(2) tpnt, tpLu(Reset, Set + Q,Q) 
1. Measurement circuit 2. Waveforms 


Input 









Inputs 






Pulse 
generator 


Zout =500 






Notes Notes 

1. Measurement made for each flip flop. 1. Reset, Set Input waveform: t, S$ 15 ns, tp S$ 6 ns, PRR = IMHz 
2. Cy includes probe and tool floating capacitance. 

3. Diodes are all MA161. 


@ Truth tables i Logic diagram (1/2) 
Outputs 


Reset [Cloek[ J [KYO | 
ere 


Set 0 


Inputs K 





1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. +: Change from HIGH to LOW. 

4. X: Either HIGH or LOW; doesn’t matter. 

5. Qo: Q level prior to determination of input condition 

shown in table. 

. Qo: Q level prior to determination of input condition 

shown in table. 

7, Toggle: With | change, outputs become compliment 

of previous condition. 

8. H*: When set and reset are LOW, Q and Qare HIGH; 
however, when set and reset simultaneously 
change to HIGH, requirements of Q and Q 
cannot be predicted. 


ON 
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DN74LS78 


Dual J-K Flip-Flops (with Set,Common Reset and Common Clock) 


Hi Description 





DN74LS78 contains two negative-edge triggered J-K flip-flop 
circuits with common clock-CP, and direct-coupled reset 
input terminals, and independent J and K input terminals. 


@ Features 


@ Negative-edge trigger 

® Common clock and direct-coupled reset inputs 

© Qand Q outputs 

@ Wide operating temperature range (Ta = —20 to +7 5°C) 


@ Timing definition 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





HIGH data LOW data 


ih ‘ 


GReset Set 
. al Q 
Les 
a 
baie FN 
Q 





f@ Recommended operating conditions 


Parameter Tn Ui 
Supply voltage Vee 4.75 | 5. 00 Vv 
Output current sta de 














Ton. 8 mA 
Operating temperature range Topr —20 25 75 Cc 
Clock frequency felock 0 MHz 








Pulse width Sleek len tw = 
t 


30 
HIGH data 20 } ns 
Set-up time ei + 
LOW data 20 | ns 
Hold time th 04 | ns 


Notes 1. 4: Indicates fall edge of standard clock pulse. 
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@ DC characteristics (Ta= —20~+75@C) 


































el ees ee re 
Von | Vec=4.75V, Vin=2.7V 3 A = V 
ViL=0.8V, Ion = —400 vA 
Output voltage Vec=4.75V Io. =4mA _ 0. 25 Vv 
Vin=2V 
a 
J-K Ff [0.4] mA 
Reset Vec=5.25V | sf =1.6] ma 
Input current Set V,=0.4V b= a) 08, A 
Clock ff =1.6] mA 
ae aa re 
Reset 7 Vec=5.25V | | 0.6 | mA 
et Vi=7V | «| 0.3 | mA 
[roe | ma 
Input clamp voltage Vik Vec=4.75V, T=—18mA a —1.5] V 
Supply current*** lec Vec=5.25V | | 4 | 8 | mA 





* When constant at Vcc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


Wi Switching characteristics (Vcc=5V, Ta=25C) 


al a ol ee 














Parameter 





Maximum clock frequency 






Propagation delay time 






* Switching parameter measurement information 


(1) fmax, tpt, tpui (Clock — Q, Q) 


1. Measurement circuit 2. Waveforms 
Input 45V Vec 








Q 
Outputs 
Q 
Notes 
1. Clock input waveform: t, S 15ns, t¢ S 6ns, 
1. Measurement made for each flip flop. PRR = 1MHz, 
2. Cy includes probe and tool floating capacitance. duty cycle = 50%. 
3. Diodes are all MA161 or equivalent. 2. When measuring fax, tr and te < 2.5ns. 
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DN74LS78 





(2) tput, tpLy(Reset, Set + Q,Q) 
1. Measurement circuit 





Pulse 
generator 


bees oat ee 


Notes 
1. Measurement made for each flip flop. 


2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 


@ Truth tables 


Outputs 








1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. 4: Change from HIGH to LOW. 

4. X: Either HIGH or LOW; doesn’t matter. 

5. Qo: Q level prior to determination of input condition 
shown in table. 

6. Qo: Q level prior to determination of input condition 
shown in table. 

7. Toggle: With | change, outputs become compliment 

of previous condition. 

8. H*: When set and reset are LOW, Q and Q are HIGH; 
however, when set and reset simultaneously 
change to HIGH, requirements of Q and Q 
cannot be predicted. 


2. Waveforms 


Inputs 








Set 


& 





Outputs 








£) 





Notes 
1. Reset, Set Input waveform: 
trS15ns, ts S6ns, PRR=1MHz 


@ Logic diagram (1/2) 


Output Q Q Output 
Set 
Inputs . nese! Inputs 
K J 
Clock To other F-F 
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DN74LS83A 


4-bit Binary Full Adders (with Fast Carry) 





@ Description 
DN74LS83 A is a 4-bit full-adder with a “look-ahead” carry. 


@ Features 


@ ‘“Look-ahead” carry for high speed 
@ Partial “look-ahead” carry for system capability 
@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Logic diagram 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 





HM Recommended operating conditions 


Parameter 










Supply voltage 






Output current 


Operating temperature range 
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Hi DC characteristics (Ta = —20~+757) 


Parameter | Sym | Test conditions Max | Unit 













eo ed EE 
IL 
Veco=4.75V, Vin=2V 
Output voltage ter’ [laztma [fos oe 
ae V 


Inputs other than Cy tn | Vec=5.25V 


Co Vi =2.7V 
Input Inputs other than Cy Vec=5.25V 
| 


Inputs other than Cy I Vec=5.25V 
Co I Vi=7V 


& 
> 


| 
—) 
rs 
3 
> 





o|o 
mm] 8 
3/3 
> | > 


Other inputs = 4.5V 


All inputs = 4.5V 
* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


A 
or 


Output short circuit current** | Tos | Vec=5.25, Vo=0V sid —100|} mA 
Input clamp voltage Vix Yee=d 737 —1.5] V 

wA 

Supply current*** lec B input =0.8V mA 
| 34 | m 





Hi Switching characteristics Neer 5V, Ta=25C) 


Parameter 


Propagation delay time 





%X Switching parameter measurement information 
1. Measurement circuit 2. Waveforms 


4.5V Vee 








> 


Input 






oe 






Pulse 
generator 


Zout=500 


Nn Oo 


ix} 





Refer to table of 
measurement conditions. 
QWr Drew rw ve 


: 23 Same load circuit as above 
i Same load circuit as above Von 
0 Same load circuit as above Reverse-phase 
output Voi 
Notes Notes 
1. Cy, includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, te S 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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3. Table of measurement conditions 











Gg, (ent feb [oxo [en [own exp eww |ono[ wf [|_| _[ovn 


a ea 


No Faw [END 
| GND | 
D | GND |} GND | GND |! GND 
oe oe | lol — 


fale a0 |s0|so|oo|om| 

D}| GND D| GND | GND} GND | GND 

N_| GND | 

|| ooo 

coon nm oo 
SEE ooooom 

GND | GND | GND | GND 

LIN | 4.5V | 


— 


Inputs 
When Cy = a C,= When Cy = H/When C, =H 









?) 
Z 


BE a | 8 | 8| 
Zz 
o 









° ° 
e e 
o oO oO 
aia = 
4/4 5 
ol © 2 
eile 
° 
G 
4 





@ Truth tables 


RT CIE 
L L 
i L 
L L 
i L 
L L 
H fl 
L i 
i i 
L L 
i i 
L i 
i i 
i : 
L i 
i H 


Notes 


x 
an 
_— 
Q 
ae 
< 
je) 
g, 
Cal 
p 
yo) 
o 
hie 
@ 
< 
a 
£, 


. L: LOW voltage level. 

. Ay, By, Ay, and Bz input requirements are used to determine the values of Z, , Z., and the internal carry C,. 
Next, C2, A3, B3, Aq, and By values are used to determine output 23 and L4. 

(C, is not output as an external signal.) 


WN Re 





—125— 


LS TTL DN74LS Series DN74LS85 
DN74LS85 


4-bit Magnitude Comparators 





@ Description 
DN74LS85 is a 4-bit digital comparator. 


i Features 


e@ Number of bits easily increased 
e@ Low output impedance 
© Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


i Logic diagram 


16-pin Panaflat package (SO-16D) 


oA>B 


Pin configuration (top view) 


Cascade 
Inputs 
OA<B 
Data 
Inputs 


Outputs 





@ Recommended operating conditions 







Parameter 
Supply voltage 






Output current 


Operating temperature range 
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@ DC characteristics (Ta = —20~+75C) 


Parameter | Sym | Test conditions Max | Unit 


anaes eee V 
2 

Vec=4.75V, Ion =—400 KA 
V 





Inputs where A ¢( B, A)B 


Vec=5.25V | | | 20 | MA 


Other inputs V,;=2.7V ae aa 
Input Inputs where A (B, A) B Vec=5.25V | | | 0.4] mA 
Inputs where A ( B, A) B ae 5.25V | ff | mA 


Output short circuit current** iam BV }=1s| | -100 mA 





Vec=4.75V 
I|=—18mA 
Supply current*** lec Vec=5.25V ; mA 
* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Tac is measured with all outputs open, A = B input terminal grounded, and 4.5V applied to other input terminals. 


Input clamp voltage 








Mi Switching characteristics (Vcc=5V, Ta=25C) 


Parameter 


Propagation 
delay time 
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% Switching parameter measurement information 













1. Measurement circuit 2. Waveforms 
Out 
Voc put 
. , tr tf 
Se ae) oe ae ep 3V 
45V 
5 Input OV 
fa 
° B= ay 
2 Ee As V 
Pulse 2 re OH 
generator 2 re fe ert A ee In-phase output 
s ELI, ue 
b 5 A Reverse-phase 
8 : output Vou 
& 
VoL 
Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S$ 15ns, ts < 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 


3. Table of measurement conditions 


TA [& [|e [A | & | & | & [A>B[A=B[ACB[A>B[A=B[A<B 
Tin [asv[4sv [ond [Gx [Gno [ox [np onp[onp[onp[ a |_| 
asv|_ iN [oxp [«sv [ann | ono | xp | Gnb [anp | ono [onp| B |_| 
GND | ND | IW [4.sv] «sv GND | GND | GND | oND[cnD [oN] a | _ 












Para- 
meter 


a 





on 


ol 
< 
> 
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@ Truth tables 


AB, L 
A= By L 
AB, : L 
A= By L 
AB, L 
ABs L 
K=B | A= | AHR | ATe | Lt | a | ty. | # fo 
A=B | A=B | A=B | HBL | L | # [| t ] a [1 
AB, : 
A=B [A= | A=B | HB HW | a [Ly cy]. [et 
or L 


Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 


LS TTL DN74LS Series DN74LS86 


DN74LS86 


Quad 2-input Exclusive OR Gates 





@ Description 
DN74LS86 contains four 2-input exclusive OR gate circuits. 


@ Features 

e@ Low power consumption (Pg = 30.5mV typical) 
© High speed (tpa = 10ns typical) 

e@ Low output impedance 


© Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


@ Truth tables 


Outputs 





14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 
Notes 


1. H: HIGH voltage level. 
2. L: LOW voltage level. 





Hi Recommended operating conditions 







Parameter 
Supply voltage 






Output current 


Operating temperature range 
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W DC characteristics (Ta= —20~+757C) 


Parameter Max _[ Uni 


< 


Input voltage 


Vec=4.75V, Vn=2V 
Vit=0. 8V, lon = — 400! A 


Vv 

Vv 

Output voltage Vec=4.75V | Io=4mA | (0.25 | 0.4 | OV 
| Vou : 





Vin=2 
Vor | vi'=o.8V [tou=8ma | | 0.35 | 0.5 | 

Vec=5.25V 
Input current In ac iad | | | 0.8] mA 

Vec=5.25V 
Output short circuit current** | Tos Vec=5.25V, Vo=O0V P15] | —100} mA 
Input clamp voltage ee ar ae —-1.5} V 
Supply current*** Icc Icc=5.25V | =| 61 | 10 | mA 





* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


*#* Toc is measured with all outputs open and all inputs grounded. 


HM Switching characteristics atic Ta=25C) 


Parameter 


Propagation delay time 





% Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Input Vee Output 
YD © O 






Pulse 
generator 


Zout=500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tg & 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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DN74LS90 


Decade Counters 





@ Description 

DN74LS90 is an asynchronous decade counter with direct- 
coupled reset input and nine direct-coupled set input termi- 
nals, 


@ Features 

@ Direct-coupled reset input 

@ Nine direct-coupled set inputs 

@ Capability for independent use as binary and quinary 
counters 

@ High-speed counting (fax = 42MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


BE Timing definition 


14-pin Panafliat package (SO-14D) 





Pin configuration (top view) 





Ro 


Aor B Input 





@ Absolute maximum ratings 





* Refer to the family ratings for other parameters. 


@ Recommended operating conditions 


Supply voltage a 


Output current 


A input 
sik reciente 
, 


Reset input 
Set-up time tsu | 25 
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@ DC characteristics (Ta= —20~+75C) 


Vec=4.75V, Vin=2V 








ViL=0 .8V, lon = —400 vA 


nag [ewan | [ow] on [9 
Vin= 2V 
voreey [inte [aw [os[ v 


| | | 20 | HA 
| 40 


Output voltage** 


Any Reset 
A input 








8 {f |= 





| B input | B input KA 

nae mA 

a ee 

| A input | eae Vec=5.25V fT] 2 | mA 

Output short circuit Gal ioe ore 5 }—1s | | —100| mA 

Vo= 

Input clamp voltage = Mee ei ar ae —15 Vv 
Supply eurent™™** [Toe] Voe=5.28 Ce sera 


* When constant at Voc = 5V, Ta = 25°C. 
** When testing Q, output, it is set to specified Io, and rated upper limit of B input ly, is applied. 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within | second. 
**** Too is measured with all outputs open; 4.5V is applied momentarily to both Ro inputs, following which they are 
grounded. 


Mi Switching alates acl Ta=25C) 






Parameter 





Maximum count frequency 







Propagation delay time 






Sele opener 


Qs, | Qs, Qc | 
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% Switching parameter measurement information 


1. Measurement circuit 


> 
fe 


~ Refer to table of 7~ 
measurement conditions. 









Pulse 
generator 
Zout=500, 


1. Cy includes probe and tool floating capacitance. 


2. Diodes are all MA161. 


3.Waveforms 


Waveforms- 1 


Aor B Input 


Qa 


Qs 


Outputs 


Qc 





Qp 
Notes 


1. Input waveform: t, $ 
duty cycle = 50%. 


Waveforms-2 





3V 
ms ov 
Outputs 
Qa~Qp Vou 
13V 
VoL 


Notes tr=15ns, t;<5ns 


SSD IES EE SE TT TS TS SS ES 





15Sns, tp $ Sns, PRR = 1MHz, 


DN74LS90 


2. Table of measurement conditions 





* Applied - initialization. 

** For characteristic measurement from B input, Qa 
and B are disconnected and pulse is applied to B 
input. 

*** Measured for each terminal; 4.5V applied to 
terminals to which input pulse is not applied. 


tpui. (measured at tn+2) 


tpn. (measured at tng) 


trHi. (measured at tng) 


tput. (measured at tn+10) 


2. When measuring fax, tr and ts S 2.5ns. 
3. t, is the bit time when all outputs are LOW. 


Waveforms-3 


Rg 


Qs, Qc 


Outputs 





13V 


Qa, Qn 


Notes tr=15ns, t¢=5ns 
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@ Truth tables 


1. Reset/count truth table 2. BCD count sequence** 3. Bi-quinary count sequence** 


Ro(2)[Ra(t) [Ra(2)]| Qo] Qc] Qs) 
BmEee 





During BCD count, output Qa is During bi-quinary count, output Qp is 
connected to input B. connected to input A. 

Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 


@ Logic diagram 


Input BO 


Outputs 
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DN74LS92 


Divide-by- Twelve Counters 





@ Description 


DN74LS92 is an asynchronous duodecimal counter with 
direct-coupled reset input. 


@ Features 

@ Direct-coupled reset input 

© Capability for independent use as binary and hex counters 

@ High-speed counting (fmax = 42MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


HM Timing definition 


14-pin Panaflat package (SO-14D) 








Pin configuration (top view) 


Aor B Input 





@ Absolute maximum ratings 


asp 70 | 
Hoss. | 


* Refer to the family ratings for other parameters. 









Input voltage 





eae 
Exes 


@ Recommended operating conditions 


Parameter 
Supply voltage Vee 4,75 


mn 
< 
any 
=} 


Output current | ton 
Pn | nA 
Operating temperature range —20 c 
A input MHz 
Saas | A input 


ns 


Set-up time tsu 


on 


ns 


ot 
mole 
fan) 


ns 





Ww 
T 
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WDC characteristics (Ta=—20~+75C) 


Parameter Mex [ Unk 
a re re 

Vec=4.75V, Vn=2V 
Vo Vit=0.8V,  lon=—400 HA p27 [a4] ul 
fase | [ew[oa] 





= 


Output voltage** 


Voie 





Any Reset 
Vec= 5.25V 


A input 
Vi=2.7V 


= (else 
c 


B input 





_ 
bw 
.s 
> 





| Any Reset | ak ae 

| A input | —— a 

|B input erates al 

Se i SE 
Input current Ii oe . a a mA 

ia en 

an ee ee 

Fe ECT ET 
Output short circuit current***| Ios ala )=15 | | -100] mA 
Input clamp voltage re BN S| fans. Vv 


Supply cumrent™™™ Tee | vec=s.25v——SSCSCSSSCid ‘as 


* When constant at Vag = 5V, Ta = 25°C. 
** When testing Q, output, it is set to specified Io, and rated upper limit of B input Ij, is applied. 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
**** TO is measured with all outputs open; 4.5V is applied momentarily to both Ro inputs, following which they are 
grounded. 


Mi Switching characteristics (Vcc=5V, Ta=25C) 











Parameter 







Maximum count frequency 








Propagation delay time 
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%* Switching parameter measurement information 


1. Measurement circuit 


2. Table of measurement conditions 


4.5V 


~~Refer to table of ~ 
measurement conditions. 





1. Cy includes probe and tool floating capacitance. * Applied for initialization. 


2. Diodes are all MA161. ** For characteristic measurement from B input, Qa 


and B are disconnected and pulse,is applied to B 
input. 

*** Measured for each terminal; 4.5V applied to 
terminals to which input pulse is not applied. 


3.Waveforms 


Waveforms-1 


Aor B Input 


Qa 


tPHL (measured at tn+g ) 





Qs 
Outputs tPHL (measured at tng ) 
Qc 
tpHi ‘(measured at tn+i2) 
Qp 
Notes 


1. Input waveform: t, S 15ns, tg < 5ns, PRR = 1MHz, 
duty cycle = 50%. 

2. When measuring fyax, t; and tr $ 2.5ns. 

3. ty is the bit time when all outputs are LOW. 
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Waveforms-2 


W@ Truth tables 
1. Reset/count truth table 


Reset ee Outputs 


Ro(1) Rola) | Qe | de | ae Qn 





Ro 
Be Von 
A~Qp 
V 
C VoL 2. Count sequence (See note 1.) 
Goan Outputs 
Notes trs15ns, t; S5ns | @ | a | as | a 
0 [este == Pi. =| = ae L 
i i 
L 
es eh 
7 (a sc 
i 
Sl E  ? 
vo i 
- “a ea ae a 
1. Output Qa i ted to input B. 
2. Hi HIGH voltage level, a [ wo} te | wf 
8 
3. L: LOW voltage level. 10 rn ee ee L 
4. X: Either HIGH or LOW; doesn’t matter. 11 [ee ce Pa Fee H 


i Logic diagram 


Input AO 


Input BO 


Ro (1) 


BE N10 
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DN74LS93 


4-bit Binary Counters 





@ Description 


DN74LS93 is an asynchronous 4-bit binary (hexadecimal) 
counter with direct-coupled reset input. 


@ Features 

® Direct-coupled reset input 

@ Capability for independent use as binary and octal 
counters 

@ High-speed counting (fma, = 42MHz typical) 


© Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package 


M Timing definition 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 


Aor B Input 





@ Absolute maximum ratings 


Te |, [os] 0 
| ast ss | 














Input voltage 





* Refer to the family ratings for other parameters. 


HM Recommended operating conditions 


Parameter ee Unit 


a eas era ee ar 
eee a OG, 
Operating temperature range ee c 

a a a : 
ia ae ae : 
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@ DC characteristics (Ta=—20~+75TC) 


Parameter Max | Uni 
mote ep 
IL 


Veco =4.75V, Vin= 2V 
Ion = —400 uA 








Output voltage** | 0. 25 0.4 
acces 
: [ea 
pone Py 0 | xa 
5 input | 0 na 
: ee 
Input current] A input Iv Seo eree Ss aa —2.4]; mA 
oe 
a ee oe. 
un | vewsasv «=f di | ml 
as ae a 
Output short circuit current*** cari pais | | 100 mA 
Input clamp voltage Vix ‘ies = ey a ae —1.5} V 
Supply current**** Vec=5.25V Ff oT 5 mA 


* When constant at Voc = 5V, Ta = 25°C. 
** When testing Q, output, it is set to specified Ip, and rated upper limit of B input Iy, is applied. 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
** TO is measured with all outputs open; 4.5V is applied momentarily to both Ro inputs, following which they are 
grounded. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


[Sym [Inputs | Ousputs [ Test conditions | Min | Typ | Max | Uni 
cae 








Parameter 












Maximum count frequency 





Propagation delay time 









aaa 
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% Switching parameter measurement information 


1. Measurement circuit 2. Table of measurement conditions 


Output 


















Para- Outputs 


4.5V 
° meter 







= 

4 

© 
2|>| 
2 = 
& 

> 

i?) 

Zz 
2|F| 
e| 

& 

© 

& 





Oo 
* 
* 
4 
& 
_~ 


5 


< 

z 
a 
Z 
—) 

EB 
=s 
ie) 
= 










Pulse 
generator 


> 
> 


oo 
3° 
© 
> 
Za 
B 
=] 
co 


ot 
oO 
£ 
> 


z| 
ALQP~QaLa 
Z|2|]a 
oO,oy;o;o 


w 


> 
Oo o 
agai eae ry Be 
mayo 
2) A) 4) 4 
E 


Refer to table o 
measurement conditions. 





1. Cy includes probe and tool floating capacitance. * Applied for initialization. 

2. Diodes are all MA161. ** For characteristic measurement from B input, Qa 
and B are disconnected and pulse is applied to B 
input. 


**** Measured for each terminal; 4.5V applied to 


3.Waveforms terminals to which input pulse is not applied. 


Waveforms- 1 


Aor B Input 


Qa 


tru. (measured at ty+4) 


Qs 


Outputs 


tPHL (measured at tn+g ) 


Qc 


Qp 





Notes 

1. Input waveform: t, S$ 15ns, tp < 5ns, PRR = 1MHz, 
duty cycle = 50%. 

2. When measuring fyyax, tr and tp $ 2.5ns. 

3. ty is the bit time when all outputs are LOW. 
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@ Truth tables 


Waveforms-2 1. Reset/count truth table 


Reset a Outputs 


Re(1) Rela) | ao | ac} ee | Qa 





Ro 
Outputs 
Qa~Q Vou 
ye wat 7 2. Count sequence (See note 1.) 
OL 
aide Outputs 
PQ | a | a | a& 
L 
2 ae ee | Ls L 
a el a 
7s Ge 7 EA aU 
i a 
ae ee 
7 = | H | H | H 
L 
eA UO 
CC SE a a 
ao of wo | cot Hw | 8 
1. Output Qa is connected to input B. ie Dae eT aE 
2. H: HIGH voltage level. is JH | wT a 
3. L: LOW voltage level. 14 en ee ee ee L 
4. X: Either HIGH or LOW; doesn’t matter. 15 Poe te ee H 


@ Logic diagram 





Input AO 


Input BO 


Outputs 


Ro (1) 


Inputs { Ry (2) 
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DN74LS95B 
4-bit Parallel—Acces Shift Registers 
@ Description 


DN74LS95B is a 4-bit serial/parallel input to serial/parallel 
output shift register. 





Features 
Synchronous serial/parallel input to serial/parallel output 
Right shift 
Left shift capability with external connection 
Exclusive input for left shift and right shift 
Wide operating temperature range (Ta = —20 to +75°C) iA pin planle Bib Packase 


@ Timing definition 





14-pin Panaflat package (SO-14D) 
Serial 
Input 


Pin configuration (top view) 
Made 
Control 
Input 


Clock 1 
Input 


Clock 2 
Input 


Qa 
Output 





Control 





Hi Recommended operating conditions 


Parameter Cn 
Supply voltage 5 


RE ee 
Operating temperature range | Tor {| -2% | 2 | 2 | 
Clock frequency | felock | 9 | | Mn 
Glock pulsewidth eee ee 
Set-up time pty | oT ts 
Hold time aa (RS a eee DE 
Enable time | pee ns 
Enable time 2 | tenable2 | 20 | | Y 
Inhibit time 1 | tinnibitr | 20 | ts 
Inhibit time 2 | tinhibit 2 | 200° | ts 
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@ DC characteristics (Ta= —20~+75C) 


Parameter Max [ Uni 








‘ote vaeae [ee Maite ee ee ee eS 
Mn oe ne OY 
Vec=4.75V, Vn=2V 
Vi=0.8V, | Ton=—400A eaep | us 
Outpt vl ensyev | ln=ink [os | aa | V 
11> 
Vit=0.8V lo=8mA | | 0.35 | 0.5 | V 
Vec=5.25V 
pe | eae RENE. 
Bs ee 
Pe ee oe 
1— 
Output short circuit current** | Tos | Vec=5.25V, Vo=0V f—15[ —100| mA 
Input clamp voltage Vix coe PN | | f= Vv 
=— 
Supply current*** Ioc=5.25V || 13 | 21 | ma 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs and serial inputs open, A, B, C, and D inputs grounded, and 4.5V applied to mode 
control; also, 3V applied momentarily to both clock inputs, following which they are grounded. 


HW Switching characteristics (Vcc=5V, Ta=25C) 


Test conditions 














Sym 


Parameter 





Maximum clock frequency 


Propagation delay time 







% Switching parameter measurement information 


ee 4.5V 
1. Measurement circuit 


es 


Out Fo aes inca tet ee 
Qi TQ, Same load circuit as above 
Out® 
put 
Qck- Same load circuit as above 
Outlo 
u 


put 





Zout=500 





Refer to table of measurement conditions. 


1. Cy includes probe and tool floating capacitance. 2. Diodes are all MA161. 


2. Table of measurement conditions 


cv | ov | IN [asv[aav[asv| sav] ow | Ow | Ow | 
rep-z-afasv| IN [asv[asv| IN| | IN| IN | Ow | Ow | Ow 
4.5 
rop-z-afasv| In [esv[asv] | N | IN| W | ow | Ow | Ow | 









fmax 





teLy 
teu 
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3.Waveforms 


Data 
Input 


Clock 1 or 2 ee 1.3V es 
Input 


twice) 


Outputs 
Qa, Qz, Qc or Qn 





Notes 
Input waveform; tr. t¢@10ns, Data PRR=500kHz, Clock PRR=1MHz 


@ Truth tables 
Inputs Outputs 


oe Oe) oe oe. ee alee pe 


fe [x |x | <x | * | ™ |x | em | Om | On | en 
Pwo el aie Owe ew ee 
Pa x | x [er Pet [et [a [es | ee | om | a 
ee a 

poe (xox te fee | On | es 
ae aes ao aoe ee 
ea ae ae a 
ea a <c O Y 
ie a a Oe 
Le en SO 
Pa te] x]x fx] x { x { a | Qo | Qc | ew 


x|xX|xX 
x 
x 
© 
3 


a 
rp 
x|xX 
x| x 
x|xX 


r 

cre 
x1 x 

x|xX| xX 
x 
x} xX |X 


Sad tend (ae aad fend ed sod sd 
uaa 
: 
itt 
x 
x 


x 


x 
x1 xX|xX1x 

x| xX) xK |x] x 
x1xK| Kx 


x 
x 


Note 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. 
4. t: Change from LOW to HIGH. 
5. 4: Change from HIGH to LOW. 
6. a~ b: Constant condition input level of inputs A through D. 
7. Qao ~ Qpo: Levels of Qa, Qp, Qc, and Qp prior to determination of input requirements shown in table. 
8. Qan ~ Qpn: Levels of Qa, Qp, Qc, and Qp prior to nearest clock t (1) change. 
9. Qpt, Qct, Qpt: For a left shift, there is external linking of A to Bz, B to Qc, C to Qn, and serial date is 
applied to D. 
Wi Logic diagram Data Inputs 


Mode Control 
Serial Input 


Clock 1 Right-Shift 
Clock 2 Left-Shift 





Outputs 
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DN74LS107 


Dual J-K Flip-Flops (with Reset) 


@ Description 

DN74LS107 contains two negative-edge triggered J-K flip- 
flop circuits, each with independent clock-CP, J, K, and 
direct-coupled reset input terminals. 





@ Features 

@ Negative-edge trigger 

@ Independent input and output terminals for each flip-flop 
@ Direct-coupled reset inputs 

® QandQ outputs 14-pin plastic DIL package 
@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Timing definition 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 


es 
alt 





HIGH data LOW data 





@ Recommended operating conditions 


Parameter [sym [Min] Typ [Max [Uni 
Supply voltage Vec 4,75 5. 00 V 
Output current 8 =a as 
Operating temperature range | Topr | -—20 | 2 | 7 | c 
asta fee : 
rere Le a aes Je 

a 
fold tine ea H+ ns 


Notes 1. 4: Indicates fall edge of standard clock pulse. 
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@ OC characteristics (Ta= —20~+75C) 


Parameter [sym_[ Test conditions | Min | Typ] Max | Uni 












Vv 
Input voltage Vv 
Veco =4.75V, Vin=2V V 

Vit=0.8V, lon = —400 KA 
Output voltage Vv 
V 
a [20 xa 
ee ee 
me ee 
: [oat ma 
Input current] Reset | m =| yo | [=o] ma 
= [[_[eo.8 | ma 
JK er ee 
ae a 
Cf oa [ma 


Output short circuit current** | dos | ony” }-15 | | -100| mA 


Vee =4, 75V 
Supply current*** Voo=5.25V |_| 4.0 | 8.0 | ma 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


Hi Switching characteristics(Vcc=5V, Ta=257C) 
Sym Inputs | Outputs | Test conditions | Min | Typ | Max | 


ae 
Reset a 


% Switching parameter measurement information 
(1) fmax, tpLu, tpt (Clock + Q, Q) 










Parameter 






Maximum clock frequency 






Propagation delay time 








1. Measurement circuit 2. Waveforms 
Out 3V 
“e ar : Input Clock 
—ov 
Vou 
Q 
Zout= Vor. 
out =500 Outputs 
a Vou 
Vou 
Notes 
1. Measurement made for each flip flop. 1. Clock input waveform: Lae a 
2. Cy includes probe and tool floating capacitance. duty cycle = 50% 
3. Diodes are all MA161 or equivalent. 2. When measuring finax, te and tr $ 2.5ns. 
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(2) tpui(Reset  Q), tpiy (Set — Q) 
1. Measurement circuit 2. Waveforms 


Out 
Vee put Q 










aera Peete Reset 





Pulse Input } 
generator Inputs 
Siem owes, Clock 
Same load circuit as above 
Pulse 
generator Q 
Outputs 
Q 
1. Measurement made for each flip flop. Notes 
2. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 
3. Diodes are all MA161. duty cycle = 50%. 
@ Truth tables 
Outputs 
Notes 


1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. 4: Change from HIGH to LOW. 

4. X: Either HIGH or LOW; doesn’t matter. 

5. Qo: Q level prior to determination of input condition 
shown in table. 

. Qo: Q level prior to determination of input condition 
shown intable. 

7. Toggle: With 4 change, outputs’become compliment 
@ Logic diagram (1/2) of previous condition. 





lo 


2Q Output 


> Reset 
J 


Inputs 





Clock Input 
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DN7A4LS109 





DN74LS109 


Dual J-K Positive Edge-Triggered Flip-Flops (with Set and Reset) 


@ Description 

DN74LS109 contains two positive-edge triggered J-K flip- 
flop circuits, each with independent clock-CP, J, K, and 
direct-coupled set and reset input terminals. 


@ Features 


e@ Positive-edge trigger 

Independent input and output terminals for each flip-flop 
Direct-coupled set and reset inputs 

J and K inputs 

Q and Q outputs 

Wide operating temperature range (Ta = —20 to +75°C) 


@ Truth tables 
Inputs 


Outputs 





Zz 
° 
o 
a 


1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. t: Change from LOW to HIGH. 

4. X: Either HIGH or LOW; doesn’t matter. 

5. Qo: Q level prior to determination of input condition shown in table. 

6. Qo: QO level prior to determination of input condition shown in table. 

7. Toggle: With t change, outputs become compliment of previous condition. 
8. H*: When set and reset are LOW, Q and Q are HIGH; however, 


when set and reset simultaneously change to HIGH, 
requirements of Q and Q cannot be predicted. 


@ Recommended operating conditions 








16-pin plastic DIL package 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


Parameter Sin 
uti 


Output current 


Operating temperature range 


Clock frequency 
tw 
Set or Reset Low f 25 


Pulse width 





Saas HIGH data - 
Hold time 
Notes 1. t: Indicates rise edge of standard clock pulse. 
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Wi DC characteristics (Ta=—20~+757C) 


Parameter Max [ Uni 


F 
x 
< 


Input voltage 













va ee oe ed ee 
Vec=4.75V, Vn=2V 
Vou | Vir=0.8V, " Iox=—400 uA par{ae] | 7 
ou fnwns | awsfen[ 
fiarem | [oss] os | v 
J-K BA 
PReset | Vec=5.25V uA 
Set V;=2.7V HA 
WA 
J-K mA 
urren 
mA 
J-K mA 
Set Vi=5.5V P| mA 
Poi [ma 
Output short circuit current** ee mA 
Input clamp voltage Vix Miss Soe ie —1.5} V 
Supply carent™ Vee=5.25V ae 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


W@ Switching characteristics (Vcc=5V, Ta=25C) 










Parameter 
Maximum clock frequency 





Propagation delay time 


% Switching parameter measurement information 


(1) fmax, tpLy, tpui (Clock + Q,Q) 
1. Measurement circuit 






Input 4.5V 


1. Measurement made for each flip flop. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 
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2. Waveforms 


Input Clock 


Outputs 


Oi 





Notes 


1. Clock input waveform: t,s15ns, t;6ns, PRR=1MHz, duty cycle 50% 
2. When measuring fax, tr and tp S 2.5ns. 


(2) tpty, tpui(Reset, Set - Q,Q) 
1. Measurement circuit 






Same load circuit as above 


1. Measurement made for each flip flop. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161 or equivalent. 


2. Waveforms 


Reset 9 


Inputs 


Outputs 





Notes 
1. Set and clock waveforms: t, < 15ns, te < 6ns, PRR = 1MHz. 
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DN74LS112 


Dual J-K Negative Edge-Triggered Flip-Flops (with Set and Reset) 





@ Description 

DN74LS112 contains two negative-edge triggered J-K flip- 
flop circuits, each with independent clock-CP, J, K, and 
direct-coupled set and reset input terminals. 


@ Features 

@ Negative-edge trigger 

@ Independent input and output terminals for each flip-flop 
e Direct-coupled set and reset inputs 

@ Qand Q outputs 

© Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


@ Timing definition 





16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


16] Voc 
15] 1Reset 
14] 2Reset 


| Inputs 





HIGH data LOW data 





Mi Recommended operating conditions 


te S*S 800 
est lie Seeder le 


eeuptime Tow data ee 


Notes 1. 4: Indicates fall edge of standard clock —+ 
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@ DC characteristics (Ta= —20~+75C) 


“Parameter Max [ Uni 
es ene 218 a) OF 
















Nes Vec=4.75V, Vin=2V Peale —_ | Vv 
Vit=0.8V, Ton =—400 MA 
ona [unin | [oas[on |v 
fmmana | [oas [os |v 
| | 20 | 
80 a 
| | -o.4] ma 
ee Bd Vec=5.25V | | 0.8] ma 
Vi=0.4V [0.8] ma 
|| [0.8] ma 
TK [er [ma 
Reset Vec=5.25V | tf 8 mA 


Vi=7V | ff 8 | ma 
| | oa | ma 


Output short circuit current** | Vec=5.25V, Vo=OV sd =5,. | Vec=5.25V, Vo=OV sd Vo=0V |—15 | | —100 | —100; mA 


Input clamp voltage Vie | Vec=4.75V, l1=—18mA eo Vv 
Supply current™™* ee | Vec=5.25V as Oe 


* When constant at Voc = 5V, Ta= 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


Parameter | Sym] Inputs | Outputs [ Test conditions | Min | Typ | Max | Uni 
Maximum clock frequency fmax [| ___ a aa 


ns 


Set 
Clock 





Propagation delay time 
ns 





%* Switching parameter measurement information 


(1) fmax, teLH, tpHe (Clock + Q, Q) 
1. Measurement circuit 





Input Clock 10% HRY ON A ov 
Vou 
Q 
Outputs Vou 
Q Vou 
Vou 
1. Measurement made for each flip flop. 1. Clock input waveform: t,<15ns, t;S6ns, 
2. Cy includes probe and tool floating capacitance. PRR=I1MHz, duty cycle 50% 
3. Diodes are all MA161 or equivalent. 2. When measuring fmax, t and te S$ 2.5ns. 
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(2) tpt, tpui(Reset, Set + Q,Q) 

1. Measurement circuit 2. Waveforms 
Out 

Input45V Veco puta 








Pulse 
generator 
Zout =500 






Input Clock 








Vou 
err ine Sen oars Q 
Outputs Vot 
Zout=500 Q Vou 
Vo. 
1. Measurement made for each flip flop. Notes 
2. Cy includes probe and tool floating capacitance. 1. Reset, Set Input waveform: t,S15ns, t; S6ns, PRR=1MHz 
3. Diodes are all MA161. 
@ Truth tables 
Inputs Outputs 
Sei K Q a 
Sa SS ee am | RNS ea ( 
H H 
c i 
i es ee ee 
H L. 
H H 
H Toggle 
So ee ee ee 
Notes 1.H: HIGH voltage level. 
2. L: LOW voltage level. 
3. 4: Change from HIGH to LOW. 
4. X: Either HIGH or LOW; doesn’t matter. 
5. Qo: Q level prior to determination of input condition shown in table. 
6. Qo: Q level prior to determination of input condition shown in table. 


7. Toggle: With | change, outputs become compliment of previous condition. 
8. H*: When set and reset are LOW, Q and Q are HIGH; however, when set and reset simultaneously change to 
HIGH, requirements of Q and Q cannot be predicted. 


@ Logic diagram (1/2) 


Output Q Q Output 
Set 
Inputs < 7 Inputs 
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DN7Z4LS113 


Dual J-K Negative Edge-Triggered Flip-Flops (with Set) 


@ Description 

DN74LS113 contains two negative-edge triggered J-K flip- 
flop circuits, each with independent clock-CP, J, K, and 
direct-coupled set input terminals. 





@ Features 

Negative-edge trigger 

Independent input and output terminals for each flip-flop 
Direct-coupled set 

Qand Q outputs 

Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


Mi Logic diagram (1/2) 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 


Output Q @ bua 
Inputs| Set Reset 
K j Inputs 


Clock Input 





@ Recommended operating conditions 


Parameter [Sym] Min] pda 
Supply voltage V 
8 





samuel a Oa 
mA 
Operating temperature range —20 25 75 Cc 
Clock frequency 7 A 
vce iam Loewe | LT SCSCOC“‘“‘(SNC*iLOne 
, HIGH data 2 a ea 
Set-up time teu 
LOW data es 
Hold time Ee Oe es 


Notes 1. 4: Indicates fall edge of standard clock pulse. 





~156— 
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@ DC characteristics (Ta = —20~+75C) 


Parameter Max | Unit 
V 
rs 


Veco =4.75V, Vin=2V 

Vi=0.8V, Ton =—400 KA pa7]aa] | 
Iv 
I 








V 
V 
Pawenn | [essfas |v 





20 HA 


v 
m 





il 
@ 
pie 


Clock 


T 
m 


Input current] Set 


V:=0.4V 


= 

» 
~ 
> 


bo 
ALA 


o 
wo 
3 

> 





Set 
Clock 


Output short circuit current** or 
i re os 
Icc 


Supply current*** Vec=5.25V | of a [8 | mA 


* When constant at Vcc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


ine 
= 
iw 
meal 
ae 
re 





Mi Switching characteristics (Vcc=5V, Ta=25C) 


[Sym] Inputs | Outputs | Testcondtions | Min | Typ ] 
ee ie | 


fut | Set 

















Parameter 
Maximum clock frequency 








Propagation delay time 


%*% Switching parameter measurement information 
(1) fmax, tpLu, tpHt (Clock + Q, Q) 
1. Measurement circuit 2. Waveforms 














Same load circuit as above Outputs 
Q 
Notes 
1. Measurement made for each flip flop. 1. Clock input waveform: tr$15ns, t¢S6ns, PRR=1MHz, 
2. Cy includes probe and tool floating capacitance. duty cycle 50% 
3. Diodes are all MA161 or equivalent. 2. When measuring fax, tr and ts S 2.5ns. 
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(2) tent (Set > Q), tpiy (Set > Q) 
1. Measurement circuit 2. Waveforms 


Input 














Inputs 
: —=— 
Outputs ane \ 
= ten VoL 
Q Vou 
13V 
—— Vor 
1. Measurement made for each flip Hop. Notes 1. Set, Clock Input waveform: tr<15ns, t;<6ns, 
2. Cy includes probe and tool floating capacitance. PRR=1MHz 
3. Diodes are all MA161. 
@ Truth tables 
Inputs Outputs 


en Ra ae oe 


i 
i 
m|r]Oll eo 





one ee oe eon heme me Pn ban 


Notes 

H: HIGH voltage level. 

L: LOW voltage level. 

X: Either HIGH or LOW; doesn’t matter. 

4: Change from HIGH to LOW. 

Qo: Q level prior to determination of input condition shown in table. 

Qo: Q level prior to determination of input condition shown intable. 

. Toggle: With | change, outputs become compliment of previous condition. 
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LS TTL DN‘V4LS Series DN74LS114 
DN74LS114 


Dual J-K Negative Edge-Triggered Flip-Flops (with Set, Common Reset and Common Clock) 


@ Description 

DN74LS114 contains two negative-edge triggered J-K flip- 
flop circuits with common clock-CP and direct-coupled reset 
input terminals, and independent J, K, and direct-coupled set 
input terminals. 





@ Features 

@ Negative-edge trigger 

@ Common clock and direct-coupled reset inputs 

@ Independent direct-coupled set input 

© Qand Q outputs 

© Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


Wi Logic diagram (1/2) 


14-pin Panaflat package (SO-14D) 


Output Q Q Output Pin configuration (top view) 
fapuks Set Reset ann 
: F nputs 
Clock To other F-F 





Mi Recommended operating conditions 


Parameter Sym Min Typ ax Unit 
Supply voltage cc 4.75 5. 00 5. 25 Vv 


HA 
mA 


| Sym 
| 525 
Operating temperature range —20 25 2 
Clock frequency ee ae 


Output current 








Set-up time innate tsu 
Hold time r 


Notes 
1. 4: Indicates fall edge of standard clock pulse. 


ns 


ns 


ns 


ns 
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Wi DC characteristics (Ta= —20~+75C) 


Parameter -Sym_[ Test conditions | Min | Typ*] Max | Uni 
eon pep 
IL 


Vec=4.75V, Vin =2V 
Output voltage 


Vi_=0.8V, Ion = —400 pA 
J-K 
Reset 
Set 
Clock 


Vec =4 7 75 Vv 
fentes | [oss [es] ¥ 
Reset 


Vin=2V 
t 


Clock 


















® 
> 


Veco=5.25V 
Vi=2.7V 


— 
i] 
So 
.~ 
> 







D> 
—) 
z 

> 


| 
_ 
an 
3 
> 


Input current 


Ww Co 
® 1 
Aw 
= 





ol 
| 
—_ 
fo?) 
3 
> 


J-K 0.1 mA 
| Reset Toe | mA 
mA 
Po.8 [mA 

Output short circuit current** los Vec=5.25V, Vo=0V —100|} mA 
Input clamp voltage Vik Vec=4.75V, I1=—18mA —1.5) V 
Supply current*** lec Vec=5.25V | 8 | mA 


* When constant at Vcc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded. 


Wi Switching characteristics (Vcc=5V, Ta=25C) 





Parameter 







Maximum clock frequency 











Propagation delay time 


% Switching parameter measurement information 


(1) f max, tpLy ; tru (Clock — Q,Q) 
1. Measurement circuit 


1. Measurement made for each flip flop. 1. Clock input waveform: tr=15ns, t, S6ns, PRR=1MHz, 
2. Cy includes probe and tool floating capacitance. duty cycle 50% 
3. Diodes are all MA161 or equivalent. 2. When measuring f,,,x, tr and te S$ 2.5ns. 
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(2) tpLu, tpui(Reset, Set + Q,Q) 
1. Measurement circuit 2. Waveforms 


Input Vec 





1. Measurement made for each flip flop. Notes 
2. Cy includes probe and tool floating capacitance. 1. Reset, Set Input waveform: tr=15ns, t¢<6ns, 
3. Diodes are all MA161. PRR=1MHz 


@ Truth tables 


Inputs Outputs 
Sa [ Ret | Cock [3 7 Kk | @ | @ 

ie We ee 
i T 
L H* 
see ree ee al en de a 
i L 
: i 
i. we ee ee 

Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 

4. 4: Change from HIGH to LOW. 

5. Qg: Q level prior to determination of input condition shown in table. 

6. Qo: Qlevel prior to determination of input condition shown intable. 

7. Toggle: With | change, outputs become compliment of previous condition. 

8. H*: When set and reset are LOW, Q and Q are HIGH; however, when set and reset simultaneously change to HIGH, 


requirements of Q and Q cannot be predicted. 


LS TTL DNT4LS Series DN74LS123 
DN74LS 123 


Dual Retriggerable Monostable Multivibrators (with Reset) 





@ Description 
DN74LS123 contains two retriggerable monostable multi- 
vibrator circuits with direct-coupled reset input terminals. 


@ Features 

® Retriggerable for long output pulse width generation 
capability 

@ Direct-coupled reset input for output pulse interruption 
capability 

@ Complementary A and B inputs 16-pin plastic DIL package 

© Qand Q outputs 

© Wide operating temperature range (Ta = —20 to +75°C) 


W@ Logic diagram (1/2) 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 









ext/ 
ext 


CextR 
Cc 





A 

Iputs| Q 
B 

Outputs 
Q 
Reset O 
M@ Recommended operating conditions 
Parameter Sym Min Typ Max Unit 


— 400 A 
nee Ee = or 
Paige lee le a 

. A, B 
Input pulse width twin [0 | 


External capacitance Unlimited 


Wiring capacitance (Rex1/Cex, terminals) 


ranma ear 
rs 
ae 


260 kQ 


ur 


pF 
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Wi DC characteristics (Ta = —20~+757C) 


Parameter | Sym | Test conditions Max | Unit 





Vv 
Input voltage - 
Vou , : V 

Veco =5.25V 


Input current 


= 
r=] 


Veco=5.25V 


Output short circuit current** los = = a 25V, Vo=0V —100| mA 


Input clamp voltage Vik Vec=5.25V, I;=—18mA —1.5 Vv 


* When constant at Veco = 5V, Ta = 25°C. 
*#* Von of Q, Voz of Q, and Iog of Q are measured with Rex+/Cex¢ grounded, 2V applied to B and reset inputs, and a 
pulse from 2V to OV then applied to A. 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
**** Toc is measured with all outputs open and 4.5V applied to reset and B inputs; also, A input is grounded 
momentarily, following which 4.5V is applied to it. 











Mi Switching characteristics(Vcc=5V, Ta=25C) 
















Parameter 


Reset 


ty(out) 


Propagation delay time 
ns 


















Minimum output pulse width 








Cext=1000pF, R,p=2k0 


Output pulse width Rext=10k0, CL=15pF 


* Switching parameter measurement information 


1. Measurement circuit 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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N 


LS TTL DN‘74LS Series 


DN74LS123 





. Waveforms (A, B, Reset > Q, Q) 











Notes 
1. Input waveform: tr215ns, t¢26ns, (10% —90%) 


Wi Typical examples of responses to output pulses 


A Input =“L” 
Reset Input =H” Retrigger oe 
B Input J “pr” 
' tw + trun ‘ 
: “ ” 
ee ee H 
Output 1 ae 
put Q = s = L 
Aine pee Te Portion amplified by retrigger pulse 
B Input “~ 


Reset 


Input : 
ee ” 


Portion attenuated by retrigger pulse 





@ Truth tables 


Outputs 


. H: HIGH voltage level. 

. L: LOW voltage level. 

. +: Change from HIGH to LOW. 

. t: Change from LOW to HIGH. 

. X: Either HIGH or LOW; doesn’t matter. 
3 One HIGH level pulse. 
. LD : One LOW level pulsse. 

. External timing capacitance is connected 

between Cex, and Rex+/Cext. 


W@ Typical function example 


The basic output pulse width is determined by the 
externally connected capacitance and timing resistance. 


x Timing component connection method 


(1) When C,,; S 1000pF (refer to the illustration 
below): 


4 Output pulse width verses timing capacitance 
(Cext S 1000pF) 


10,000 


1,000 


: “ Rext oka 
‘ 
100 , acti 400 


Output pulse width tw (ns) 





Nh 
10 ati ommetiiiccaati 


10 100 1,000 
Timing capacitance C.,, (pF) 


(2) When C.x; S 1000pF: 


Vec 
tw(ext) = 0.45 - Rext F Cext 


Rext 


Cext 


To Cext To Rext/Cext 
terminal terminal 





LS TTL ON74LS Series DN74LS125A 
DN74LS 125A 


Quad Bus Buffer Gates (with 3-state Outputs) 





@ Description 

DN74LS125A contains four 3-state output buffer gate 
circuits, each with independent output-control input-C 
terminals, 


@ Features 

e@ All 4 circuits have independent output-control inputs 

@ Low power consumption (Py = 55mW typical) 

@ High speed (tpg = 8ns typical) 

@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Truth tables 
14-pin Panaflat package (SO-14D) 





Outputs 


Pin configuration (top view) 





Notes 

1. H: HIGH voltage level. 

LOW voltage level. 

Either HIGH or LOW; doesn’t matter. 
High impedance. 


al co 





Mi Recommended operating conditions 










Parameter 
Supply voltage 






Output current 





Operating temperature range 





anr 
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Hi DC characteristics (Ta=—20~+75C) 


Parameter Sym Max | Uni 
eS ee 
IL 











| 0.8 | V 
V, Veco =4.75V, Vin=2V V 
oH Vi_=0.8V, lop=—2.6mA 
Ourput voltage Vee=a75V— | Ia=idwa | [aos oa |W 
ve ey ia=aima | | 0.35] 0.8 | V 
Vec=5.25V 
Input current In ae i —0.4| mA 
Veco=5.25V 
cmmE=: ce 
Output OFF current Vn=2V 
Output short circuit current** los red —15 a —130} mA 
Input clamp voltage Vix ee mM ie —15] V 
Supply cane Veo=5.25V a a0 Pa 


* When constant at Veg = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics(Vcc=5V, Ta=25C) 


Parameter 






Propagation delay time 







Output enable time 







Output disable time 







% Switching parameter measurement information 
1. Measurement circuit 


4.5V 






Pulse 
generator 


Zout=500 


Refer to truth tables. 





Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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2. Waveforms 


Waveforms-1 





3V 
Input 90% 90% ‘| 
7} . 
10% 7 
Vou 
In-phase output S, closed 
S, closed 
VoL 
S, closed 
S, closed tein 
Vou 
Reverse-phase output 
teyL 
Vo 
Notes 


1. Reset, Set Input waveform: t, S$ 15 ns, tp < 6 ns, PRR = 1MHz 


Waveforms-2 








3V 
Output control 
OV 
S, closed 
aaa S, closed 


Output waveform-1 


Output waveform-2 





0.5V 
= 0V S, closed 


S, closed 





ers S, closed 


Notes 
1. Input waveform: t, S 15ns, te S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 

2. Except when the output is disabled by the output 
control, output waveform-1 occurs as a result of 
internal conditions such as a LOW voltage level. 

3. Except when the output is disabled by the output 
control, output waveform-2 occurs as a result of 
internal conditions such as a HIGH voltage level. 

4. When measuring tpyy; and tpyyz,, S, and S, are 
ON. 
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DN74LS132 


Quad 2-input Positive NAND Schmitt-Triggers 





@ Description 


DN74LS132 contains four 2-input positive-logic NAND gate 
circuits with Schmitt triggers. 


@ Features 
© Ideal for waveform shaping 
@ Wide hysteresis width (0.8V typical) and high noise 


margin 
@ Low power consumption (Py = 35mW typical) 
© High speed (tpa = 15ns typical) 14-pin plastic DIL package 


@ Wide operating temperature range (Ta = —20 to +75°C) 


14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





Mi Recommended operating conditions 










Parameter 
Supply voltage 









Output current 





Operating temperature range 
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WDC characteristics (Ta= —20~+75C) 


Parameter Max | Uni 
T cc . S 


< 


V 
Vec=4.75V, V;=0.5V 
Output voltage vome75V [ta=ama | [os [oa | W 
Vi=1.9V Io.=8mA | | 0.35] 0.5 | V 
nae pe 
Input threshold current V.c=5V 
== CC ne 
Vec=5.25V 
Input current Tin vo i ae) —0.4; mA 
Vec=5.25V 
cae: coe 
Output short circuit current** los Noga 5V —15 | | 100 mA 
Input clamp voltage Vik cca AN ae —1.5} V 
Toeer Vee=5. 250. [se am 
= Vec=5.25V, | | 82 | i | mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


Wi Switching characteristics (Vcc=5V, Ta=25C) 









Parameter Test conditions 


C= TSF ea a 


x Switching parameter measurement information 


Sym 


Propagation delay time 


1. Measurement circuit 2. Waveforms 











Pulse 
generator 
Zout=500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp $ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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DN74LS136 


Quad 2-input Exclusive OR Gates (with Open Collector Outputs) 





i Description 
DN74LS136 contains four 2-input exclusive OR gate circuits 
with open collector outputs. 


W@ Features 

e@ ‘Wired’ AND capability 

@ Low power consumption (Py = 30.5mW typical) 

@ High speed (tpg = 18ns typical) 

© Wide operating temperature range (Ta = —20 to +79°C) 
14-pin plastic DIL package 


@ Truth tables 


Outputs 





14-pin Panaflat package (SO-14D) 








Pin configuration (top view) 
Notes 


1. H: HIGH voltage level. 
2. L: LOW voltage level. 





Mi Recommended operating conditions 


Parameter Uni 
Supply voltae v 
HIGH level output voltage i ee ee eee ee ee V 
LOW level output voltage lo. Me yee cet = ee Vee al mA 
Operating temperature range —20 c 
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@ DC characteristics (Ta=—20~+75C) 


Veo =4.75V, Vin=2V 
Vit=0.8V, Von =5.5V 


|v, Vec=4.75V 0.25/04] V 
iacaesiaas ei) Veemey o=4ma | | 0.25 | 0.4 | 










Output current 





ine rah eC 
pe mor 
st iz Son 


Supply current** Vec=5.25V Nye Bede | Or. | A 


* When constant at Voc = 5V, Ta = 25°C. 
** Toc is measured with all outputs open and 4.5V applied to one side of each gate while the other side is grounded. 


3 





Hi Switching characteristics (Vcc =5V, Ta=25C) 


[Sym | Tnputs | ___Test conditions | Min | Typ | Max 


| tea | AorB Other input pe =f, 18/80. 
= LOW ee 
AorB Other input 

| tea | al = HIGH 


ae 0 
%* Switching parameter measurement information 













Parameter Unit 











Propagation delay time 






ns 





Pe 20 


1. Measurement circuit 2. Waveforms 


Vec 







Pulse 
generator 


Zout = 500 


Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t,<15ns, tt $6ns, PRR=1MHz 
duty cycle 50% 
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DN74LS 138 


3-line to 8-line Decoders / Demultiplexers 





Description 
DN74LS138 is a 3-bit decimal to octal decoder/demulti- 
plexer with enable inputs. 


@ Features 
@ Three types of enable inputs 
@ Quaternary to hexadecimal decoder/demultiplexer capa- 
bility with no externally connected parts 
@ Wide operating temperature range (Ta = —20 to +75°C) 
16-pin plastic DIL package 


i Logic diagram 


0 Yo 
G, oY; 
L Goa ° G Ye 
G ° * 
Enable ° | Data 


2B 
Inputs ft hs oY; Outputs 








16-pin Panaflat package (SO-16D) 





o Ys Pin configuration (top view) 
0 Ys 
o Y7 


Select 
Inputs 


Select 
Inputs 


Data 
Inputs Outputs 





Data 
Output 





Mi Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 
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@ DC characteristics (Ta = —20~+757C) 


neers Me OY 


Veco =4.75V, Vip=2V 
Vit=0.8V, Ton =—400 MA 


Output voltage Veo=475V | l=émk | | 005] 0.4 | 
1H = 













vizoev | lu=éma | ‘| 0.38 
are | | | 
tc mera ee 
Vcec=5.25V 
nh ae oe ee 
Output short circuit current** Vec=5.25V, Vo=0V | —15 | | —100] mA 


Vec =4, 75 Vv —— 
Input clamp voltage Vik P= i Sim 1.5 V 
Supply current*** Ico =5.25V | | 6. 3 mA 


* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and in enable condition. 


M@ Switching characteristics (Vcc=5V, Ta=25C) 






Parameter 







teu 


teiy 







Propagation 
delay time Enable 


G 


%* Switching parameter measurement information 







1. Measurement circuit 





Pulse 
generator 
Zout =500 


Yput 


+5, Same load circuit as above 
put - 

Oa Same load circuit as above 
@) 


Our Same load circuit as above 
t » . 
sal Same load circuit as above 


Refer to truth tables. 


ut 
sOuiLsame load circuit as above 


Notes Same load circuit as above 
1. Cy includes probe and tool floating capacitance. 


2. Diodes are all MA161 or equivalent. 


Same load circuit as above 





LS TTL DN74LS Series DN74LS138 





2. Relationships of inputs/outputs to delay level 3.Waveforms 
Output 


Input 


In-phase output 





Reverse-phase output 





Notes 
1. Input waveform: t, < 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


@ Truth tables 





Inputs Outputs 
Enable 

Go| @* | ¢ [| Bi] ATTY |x | |v | % | % | % | 
x a H 
pt x {x f{x |x | atu] ut we] wl] wf wT 
He ee Be a a ae 2 H 
Ho} bE |e |e | ae tae | et a | af a | | a 
Ho] ete | we te tw | wt oe | aw | aT aR | ce 
Bit Io SC 9) BM Sa a 
ae a ee ee ee ee 
ee De ae a ee Fe De (aC 
Ho| Lo | wot wf] oe | wT ow | we | we | oe | a | 
tats Seah ae see ee ee ee 
Notes 


1. *G, =Goa tGogz 
2. H: HIGH voltage level. 
L: LOW voltage level. 
X: Either HIGH or LOW; doesn’t matter. 
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DN74L$ 139 


Dual 2-line to 4-line Decoders / Demultiplexers 





@ Description 
DN74LS139 contains two 2-bit binary to quaternary de- 
coder/demultiplexer circuits, each with independent enable 
input terminals. 


Mi Features 

e@ Enable inputs 

® Both circuits completely independent 

@ Wide operating temperature range (Ta = —20 to +7 5°C) 


@ Truth tables 


Outputs 





16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 





Notes 

1. H: HIGH voltage level. Enable 
2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. o PS cea 


Inputs 


Outputs 
1Y. 


Data 
Outputs 





Hi Recommended operating conditions 




















Parameter Unit 
Supply voltage Vv 
Output current LA 
mA 
Operating temperature range c 
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Wi DC characteristics (Ta = —20~+757C) 


Parameter Max | Un 
[We ee ew 
oe 






oe Fa Pe meted PO (C0 
Vou | viczovav,” Iat=—400uA p27{aa] |v 
Output voltage Vols Vec=4.75V lop =4mA 0. 25 V 
Bren ea re cee ne 
ee Tt tate 
Input current Iv yoo a |] f 0.4] mA 
Pe ie eS 
Output short circuit current** | Tos | Vec=5.25V, Vo=0V.——(itié‘“iL 25: ~~ [100] mA 
Input clamp voltage Vix ie a a a —1.5] V 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


*** Measured with all outputs open and all inputs grounded. 


Hi Switching characteristics (Vcc=5V, Ta=25C) 
TSym_| Inputs | Oniputs [Delay vel Test conditions] Min | Typ | Max] 
|| 13 | 





Parameter 












Propagation 
delay time 















LYo ~1 Y3 
2Yo~2Y3 






%* Switching parameter measurement information 


‘ F Veco 
1. Measurement circuit é 


4.5V 









Pulse 
generator 


Zout=500 








Same load circuit as above 
Same load circuit as above 
Same load circuit as above 


Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 


Refer to truth tables. 
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DN74LS139 





2. Waveforms 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Wi Logic diagram 


1Yo 
Enable 1G 1Y, 
1Y, 

Select | 1A 
Inputs 1B 1Y3 
2Yo 
Enable 2G 2Y, 
2 Y2 

Select | 2A 
Inputs 2B 2Y3 
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DN7Z4LS145 


BCD to Decimal Decoders / Drivers 





@ Description 
DN74LS145 is a BCD to decimal decoder/ driver with open 
collector outputs. 


@ Features 

© Large output current (Io, < 80mA maximum) 

@ High withstand voltage level (Vo < 15V maximum) 

e@ All output become HIGH during invalid input 

@ Wide operating temperature range (Ta = —20 to +75°C) 
16-pin plastic DIL package 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


Inputs 
Outputs 





H Recommended operating conditions 

















Sym [Min Max 


Tot 


Parameter 
Supply voltage 
Output voltage 





Output current 
Operating temperature range 
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WDC characteristics (Ta=—20~+75C) 


Parameter Max | Uni 
Mee Oe 


Ovipu eaten iow | VSzogv voweisy | || 2 | 


Input voltage 





Output voltage Io. =24mA lees EU V 
Vec =5.25V 
Input current Tin veo, . = : S| | =0.4 | mA 
Vec =5.25V 
is ce 
Input clamp voltage Vik ow AN Pf f=18 | V 


* When constant at Voc = 5V, Ta= en 
** Measured with all outputs open and all inputs grounded. 


WM Switching characteristics (Vcc=5V, Ta=25C) 


Max 
Ga teoF a a 
Ri = 6650 a ae (ca 








Parameter 





Propagation delay time 







* Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 








45V 
4 3V 
=< 
'S Input OV 
z— 
generator 5 
Zout=500 s Vou 
g In-phase output 
2 VoL 
a Reverse-phase 
output Vou 
VoL 
Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 


duty cycle = 50%. 


DN74LS145 


LS TTL DN74LS Series 


@ Truth tables 


fox eon roog eon meen eon moog eee hook booed beg meng eo on Boag bok eon Bee 


PRP REPEC REEL ERLE 


ee ae ee 
HL 
pH | OL 
H 
|W 
ee 
ae 
iad: 
| H | 
| H 
Hi 
cm 
Paes 
LH | 


ZS lon nnw[H Om DO @ 


INVALID 


Notes 


1. H: HIGH voltage level. 
2. L: LOW voltage level. 


Hi Logic diagram 


<< 


Inputs 


Outputs 





~—180- 


LS TTL ON74LS Series DN74LS151 
DNZ74LS151 


8-line to 1-line Data Selectors / Multiplexers 





@ Description 
DN74LS151 is an 8-line to 1-line data selector/multiplexer. 


Mi Features 

e Enable input 

@ Complementary outputs 

e@ Low output impedance 

© Wide operating temperature range (Ta = —20 to +75°C) 
16-pin plastic DIL package 


Hi Logic diagram 


Enable 
Do 
D 
- 16-pin Panaflat package (SO-16D) 
2 
Data Ds ane 
Inputs | p, Output Pin configuration (top view) 
Ds 
De 
D7 
Data A 
Select 1B : 
(Binary) | C ata 





Inputs 


Outputs | 


Data 
Select 





@ Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 





ama 
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WDC characteristics (Ta= —20~+757C) 


Parameter [Sym] Test conditions| Min | Typ] Max | Uni 
ae entrees 7 0 eee ee 


Voi Vec=4.75V, Vinn=2V 
Vit=0. 8V, lou = 7 400HA 


een vay inten | fas] aa] 
Vii=0.8V J to=8mA || 0.35 | 0.5 | 


wom Pu ee 
Vec=5.25V 
ou yeay | fort ma 


Output short circuit current** Vec=5.25V, Vo=0V |-15 | | —100| mA 


Input clamp voltage marin Les ieee 
Supply caren ico 5.25V De Pie Pa 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*#* Measured with all outputs open and 4.5V applied to all inputs. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


Sym Inputs | Outputs | Testconditions | Min | Typ | Max 
Tf | a | 


Input voltage 





<j<jp <ai< 











Parameter 


Propagation delay time 


% Switching parameter measurement information 
1. Measurement circuit 











4.5V Vee 
). oi ob!!!” 1 3V 
& 
3 Input OV 
t 
500| S { 
(2 en a | Acacia 4 Vou 
£ ) In-phase output 
8 7 
oO 
m4 Reverse-phase 
output Vou 
13V 
V. 
Notes Notes a 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, te S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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@ Truth tables 
Inputs Outputs 


Select Enable 


iS) 


9 
i 


oy oycy cy rey yKy a 


Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 


LS TTL ON'74LS Series DN74LS153 
DN74LS 153 


Dual 4-line to 1-line Data Selectors / Multiplexers 





@ Description 
DN74LS153 contains two 4-line to 1-line data selector/ 
multiplexer circuits. 


@ Features 

@ Independent enable input for each circuit 

@ Common selection input for both circuits 

@ Low output impedance 

© Wide operating temperature range (Ta = —20 to +75°C) 


i Logic diagram 
Enable 1G 0 
1Co 0 
iC, ¢ 16-pin Panaflat package (SO-16D) 
Data 1 
1C2 0 
‘ec Pin configuration (top view) 
Select 
2Co0 
2C, 0 
Data 2 
2C29 
2C3 0 
Enable 2Go 





@ Recommended operating conditions 







Parameter 
Supply voltage 






Output current 


Operating temperature range 
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@ DC characteristics (Ta= —20~+75C) 


Parameter Uni 
aes Sere eat v 


Vv 
Vec=4.75V, Vin=2V 
AA ee sean eel par[aa] : 
Output voltage Faces i V 
Vi =2V 
Vo.e Vi =O: 8V | Io.=8mA ¥ 
Vec=5. 25V 
ec 25V 
Vi=0.4V 


Vec=5.25V 

Rese ma 

Output short circuit current** los Vec=5.25V, Vo=0V mA 
Vec =4,75 Vv 

Input clamp voltage Vik L=—ismA 

Supply current*** Icc Icc=5.25V Doe 


* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and all inputs grounded. 


< < 
as 
io) 
I 
heaal 
Ny 
on 
< 


Input current 





@ Switching characteristics vee 5V, Ta=25C) 


te Fees [tevin [i Fe Ta 


Data 


— 
| ten | Enable 


%* Switching parameter measurement information 






Parameter 


am 









Propagation delay time 








1. Measurement circuit (1/2) 


Vec 





Pulse generator 
Zout=500, 


Refer to truth tables. 





Notes 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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2. Table of measurement conditions 


Ou 
Parameter |——————Csinpts Te Ss«SYY'SC«C tats 





Note 1. X: Either HIGH or LOW; doesn’t matter. 


3.Waveforms 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: tr=15ns, tp S6ns, PRR=1MHz, duty cycle 50% 


@ Truth tables 


Inputs 
Outputs 

Select : 

B G 
Sa a ee eS i (ce (ee 
L L 
L H 
Hi iss ee Se 
So Un Se ee a 
H L 
a GO Ra Oe ee es, se ee 
H L 
a Pe a Gane <Seoee cee ee 


Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. 
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DN74LS155 


Dual 2-line to 4-line Decoders / Demultiplexers 





@ Description 
DN74LS155 contains two 2-bit binary to quarternary 
decoder/demultiplexer circuits. 


@ Features 

@ Low output impedance 

@ Enable inputs 

®@ Capability for composition of 8-bit output decoder/ 
demultiplexer without connection of external gate 

© Wide operating temperature range (Ta = —20 to +75°C) 16-pin plastic DIL package 


BB Logic diagram 


Enable 1G 


16-pin Panaflat package (SO-16D) 
Data 1C : 









Select Bo 


Pin configuration (top view) 


Outputs 
Select AO 


Data 2CO 
Enable 2Go 


Outputs 





HM Recommended operating conditions 










Parameter 
Supply voltage 






Output current 





Operating temperature range 
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WDC characteristics (Ta= —20~+75TC) 


Parameter | Sym | Test conditions | Min | Typ*] Max | Unit 
PN eee 


Vit 
Vou 


Input voltage 


Vec=4.75V, Vin=2V 
Vi_=0.8V, Ion = —400 vA 


Output voltage Voo= ia | 0.25 | 0.4 | 
Vit=0.8V | lo=8mA || 0.35 | 0.5 | 


Vec=5.25V 

V,|=2.7V 
Veco =5.25V 
Veco =5.25V 
Vi=7V 





Input current 


mA 
mA 


ml: 

oO _ 

So 
3 
> 


Vec=5.25V, Vo=0V 


Output short circuit current** 





Input clamp voltage 





Supply current*** 


Icc=5.25V mA 
* When constant at Voc = 5V, Ta = 25°C. | 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, 4.5V applied to A, B, and 1C inputs, and 2C, 1G, and 2G inputs grounded. 


HM Switching characteristics.(Vcc=5V, Ta=25C) 


| Sym | Inputs | Outputs [Delay levellTest conditions) Min | Typ | Max | 
A,B, 2C ‘ lL 4 
1G or 2G 


Piece te I 


% Switching parameter measurement information 








Parameter 







Propagation 
delay time 










1. Measurement circuit 


Pulse generator 
Zout=500, 


Refer to truth tables. 


Same load circuit as above 





Notes 
1. Cy includes probe and tool floating capacitance. 2. Diodes are all MA161 or equivalent. 
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2. Waveforms 





3V 
Input 0V 
Vou 
In-phase output Wor 
Reverse-phase output Vou 
VoL 
Notes 
1. Input waveform: t, < 15ns, tp < 6ns, PRR = 1MHz, 
duty cycle = 50%. 
@ Truth tables 
©2-line to 4-line Decoder/1-line to 4-line Demultiplexer O3-line to 8-line Decoder/1-line to 8-line Demultiplexer 


Outputs Outputs 








Eesile| Deta'| 2¥, | 2Y. 


. H: HIGH voltage level. 
: LOW voltage level. 


Interconnected 1C and 2C inputs. 


1 

22.L: 

3. X: Either HIGH or LOW; doesn’t matter. 
4.C: 

5. G: Interconnected 1G and 2G inputs. 





H: HIGH voltage level. 
L: LOW voltage level. 
X: Either HIGH or LOW; doesn’t matter. 





—189— 


LS TTL DN74LS Series DN74LS156 
DN74LS 156 


Dual 2-line to 4-line Decoders / Demultiplexers (with Open Colector Outputs) 





@ Description 


DN74LS156 contains two 2-bit binary to quarternary 
decoder/demultiplexer circuits with open collector outputs. 


@ Features 

‘Wired’’ AND capability 

Enable inputs 

Capability for composition of 8-bit output decoder/ 
demultiplexer without connection of external gate 

Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


Logic diagram 


16-pin Panaflat package (SO-16D) 


Enable 1G0 
Data 1Co 












Pin configuration (top view) 
Select Bo 


Select AO 


Data 2CO 
Enable 2Go 





@ Recommended operating conditions 
Parameter 
Supply voltage 


HIGH level output voltage 


LOW level output voltage 
Operating temperature range 
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@ DC characteristics (Ta=—20~+757C) 


Parameter [sym _[___Testconditions | Min | Typ*] Max | Uni 


A ere 
IL 
et Vasa7sV[igatma | poas| oa |v 
t t _ 
ee Vezbev — [ia=oma [oss Pos [v 
ae mse: 
in| Vea A 
Input current Ii yon ad P| foe mA 
ei Tee 
Veo=4.75V, Voy=5.5V 
Output current Tow Vm=2V, Vi_=0.8V 100 | “A 
Input clamp voltage Vix pf fas Vv 
Supply current** lec mA 





*When constant at Voc=5V, Ta=25°C. 
** Measured with all outputs open, 4.5 V applied to A, B, and 1C inputs, and 2C, 1G, and 2G inputs grounded. 


Wi Switching characteristics (Vcc=5V, Ta=25C) 


Sym [Inputs [Outputs [7 horn] Test conditions| Min [Typ | Max | 
Pins [apaccore| [2 a eo 
tow astcGw26] “Y [2 














Parameter 





Propagation 
delay time 


% Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 





3V 
m7 Input OV 
= 
co) 
= Vou 
3 In-phase output 
Zout=500 o Voi 
jo) 
oe Reverse-phase 
a output Vou 
fad 
VoL 
Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S$ 15ns, te $ 6ns, PRR = 1MHz, 


duty cycle = 50%. 
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@ Truth tables 


1. 2-line to 4-line Decoder /1-lin to 4-line Demultiplexer 


Outputs Outputs 
Ene [ Bata 
Ea A ee Ee 





2. 3-line to 8-line Decoder /1-line to 8-line Demultiplexer 


Inputs Outputs 
Select m | @ feta] o | @ 
ery pa seer aye | evi eye [eye ee te | te | m3 
eS ee ee eee ee ee ee H 
ss a (A Nm) ee OW 
Fa zn aoe de ee H 
Bisse) A ie ee a A pe oe a ad 
ee ae ae ee eae ee Se ee 
nan a ee ae eee ees H 
BS ile Sa Se ae ae 
HH Si Oe ee ee 
HS ef a | Ea ae 
Notes 


1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 
*1 C: Interconnected 1C and 2C inputs. 
*2 G: Interconnected 1G and 2G inputs. 
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DN74LS 157 


Quad 2-line to 1-line Data Selectors / Multiplexers 





@ Description 
DN74LS157 contains four 2-line to 1-line data selector/ 
multiplexer circuits. 


@ Features 

Common enable input for all four circuits 

Common select input for all four circuits 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


@ Truth tables 


Outputs 





16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 





Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW, doesn’t matter. 





Hi Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 
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@ DC characteristics (Ta= —20~+75C) 


Parameter [Sym | ____Testeonditions | Min | Typ] Max [ Uni 
ne (7D a 
ee a oe 


Vv 
Vec = 4. 75V, Ion = —400 vA 

Vin=2V, | Vi=0.8V al are * 

[iawn | [ow] oa]s 

V 


Output voltage 





ftu=ama || 0.35 | 05 | 
ina a 
a 
ee eeeene 
a aa Oe 
Toa mn 


Output short circuit current** los oa ele mA 
Vec=4.75V 


Supply euent™™™ a 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and 4.5V applied to all inputs. 


@ Switching characteristics a Vec=5V, Ta=25T) 










Parameter 


Data 


| ter 
Propagation delay time Enable 
‘ 
teu 
a ae 
| tea | 


% Switching parameter measurement information 





1. Measurement circuit 2. Waveforms 







Input 


generator 


In-phase 
output 


D>U> D> a> 


Zout =500 





Refer to truth tables. 


Reverse-phase 


output VoL 
Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, < 15ns, ts < 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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@ Logic diagram 


1A 


Data 
Inputs 


4A 


4B 


Enable G 
Select S 
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DN74LS 157 
0 1Y 
O 2Y 
Outputs 
O 3Y 
O 4Y 
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DN74LS 158 


Quad 2-line to 1-line Data Selectors / Multiplexers 





@ Description 
DN74LS158 contains four 2-line to 1-line data selecior/ 
multiplexer circuits. 


@ Features 


e@ Inverted output 

Common enable input for all four circuits 

Common select input for all four circuits 

Low output impedance 

Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


@ Truth tables 


Outputs 





16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 





Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 





@ Recommended operating conditions 










Parameter 
Supply voltage 






Output current 





Operating temperature range 
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@ DC characteristics (Ta= —20~+75T) 


Parameter [Sym | ___Test conditions | Min | Typ*] Max | Uni 
a Se 
IL 


V, Vec=4.75V, TIon=—400 4A 2.7 
on Vin=2V, Vit=0.8V 


< 





Output voltage 






Vin=2V 
Vi_=0.8V, 


S" 
Cc 
| 
— 
3 
> 
<|<|<|< 


Input clamp voltage rae Rs ft -tsy vy 
Supply cnent™™ [tes | Veo=5.28V = pene fom 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and 4.5V applied to all inputs. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


a AE 
| tera | 

Pete fr 

tee 
| tea | 

Pete Pe 
| tea | 


% Switching parameter measurement information 









Parameter 





Propagation delay time 





1. Measurement circuit Voc — Output 





Refer to truth tables. 
& ww WH ew 
W>O> wW> W> 






Notes 


1. Cy, includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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2. Waveforms 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: t, < 15ns, tp $ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


i Logic diagram 


Data 
Inputs 


Outputs 


4B 


Enable G 
Select S 
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DN74LS160A 


Synchronous Decade Counters 





@ Description 
DN74LS160A is a settable synchronous decade counter with 
direct-coupled reset input. 


@ Features 

e Direct-coupled reset input and synchronous set input 

@ Carry output and enable input for cascade connection 

e High-speed counting (fmax = 32MHz typical) 

@ Wide operating temperature range (Ta = —20 to +75 °C) 
16-pin plastic DIL package 


B Timing definition 


Clock 





16-pin Panaflat package (SO-16D) 






Load Pin configuration (top view) 


Data 


Inputs 
A~D 


Enable 
P or T 


Hi Recommended operating conditions 








Parameter Sym Unit 
Supply voltage Y 
Output current HA 
mA 


Operating temperature range ee ee Cc 
Clock frequency | felock | 9 | | 8M 
Clock pulse width Te A 
Reset pulse width | twine | 20 a 
es 
as 

ee eae a ees 


Hold time ns 
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@ DC characteristics (Ta=—20~+757C) 


Parameter [Sym ____Testeonditions | Min | Typ] Max | Uni 
ee Se 
IL 


Vec=4.75V, Vin=2V 





Vii=0. 8V, Ion = —400 vA 


Vv 
V 
few | [of ons 
Pamom | _fewfos | ¥ 


an no a 
[0 Pa 
I= <2. 


Data, Enable, P 
Load, Clock, Ming T In 


ae aes 

ae ie 

a ia 

a eae es 
Lead | Load, Clock, Enable, T Pid ok aT ae a as 


Output voltage 









i current 


Output short circuit ist —___ A = aoe 5V 


: = 75V 
Input clamp voltage | Vie | oe 18 wa - 
Supply current*#* Voc=5.25V eae mA 
Voc=5.25V | | 9 {32 | ma 


* When constant at Voc = SV, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** T Gc is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same 
conditions except with the load inputs at LOW. 
Iccy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same 
condition except with the clock inputs at LOW. 


S S 
— | ad 
3 
> 


W@ Switching characteristics (Vcc=5V, Ta=257C) 


| Sym | Inputs | Outputs | Test conditions | Min | Typ | Max | Unit 


ree ck Ripple 
| tea | Carry 


teLy | Clock 
teu, | (Load=“H”) Qa~Qp 


Clock a 
(Load="L") : 


t 
ed es T = 
| tea. | arry 


| tem [Reset | Qa~Qo | 





















Parameter 
Maximum clock frequency 


Propagation delay time 
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% Switching parameter measurement information 


1. Measurement circuit Veo Q 
4.5V oa 













generator 


a 
Zout=500 Inpat 









generator 


Zout=500 


Refer to table of 
measurement conditions. 







Same load circuit as above 


Notes 1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


2. Table of measurement conditions 

















Para- 


Inputs Outputs 
meter Ripple 


age = 


ae a 
Cae 


re = egal eal 


Carry 
iN 


* Set to this state in accordance with measured output so that none of the various outputs, Qa, Qg, Qc, and Qp, 
exceeds HIGH, LOW, LOW, and HIGH, respectively. 
** Applied for initialization. 
3.Waveforms 
Waveforms-1 fmax, tpty, tpHi (Clock + Q, Ripple Carry) 


Inputs/Outputs 
















tein 





ten. 













Clock 









(measured at 
thea ) 


Qa 
(measured at_|tpLy (measured at ty+2) OL 
Vou 
Qs 
Outputs tpi. | (measured at _|tpLu (measured at tara Vou 


Vou 

o Notes 

1. ‘Input waveform: t, < 15ns, tp $ 5ns, PRR = 1MHz, 
duty cycle = 50%. 

2. When measuring fy,ax, tr and tp S 2.5ns. 

3. ty is the bit time when all outputs are LOW. 


(measured at _|tpiy (measured at ta+g) ae 
tn+i0) 





Qp 





tpi | Gmeasured at |tpy (measured at ta+10) 
tae 9) 





Ripple 
Carry 
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Waveforms-2 tpLy, tpui (Clock + Q) Waveforms-3 tpLuy, tpHt (Enable T—Ripple Carry) 


Clock 
OV Enable T 






Data Inputs 
A,B,C, or D 


Ripple 
Vou Carry 





Outputs 


Qa, QB, Qc or Qn 
VoL 


Notes Notes 
1. Input waveform: t, < 15ns, tp < 6ns. 1. Input waveform: tr=15ns, t; S6ns, PRR=1MHz 


2. Clock input: PRR = 1MHz, duty cycle = 50%. 
3. Data input: PRR = 500kHz, duty cycle = 50%. 


Waveforms-4 tpui (Reset — Q) 


Reset mmf 3V 
OV 






Qa, Qn = Vou 
Outputs Voc Notes 
OL 1. Input waveform: tr<15ns, t;S6ns 
QB,Qc maf Van 
VoL 
@ Timing chart Hi Logic diagram 


Load 

Qa 
A ee ere ee a 

ee Sere oS = eS See 

Inputs cw Co SS SF SS ee 


0 Qs 





Enable T rn oon H Outputs 
= Vigrter pe- A a We ay MN oe TO | creer 
Q@ =34_f4 —-———__——_ 
Outputs Soe ’ : 2Qc¢ 
Qaus aI er H 
-=5 ' | 
= 
Ripple Carry m—pp——ty bare ge 
Output ' ide ; 
Reset IReset Set Count t Inhibit 0 Qp 
Load) 
Ripple 
© Carry 
Output 
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DN74LS161A 


Synchronous 4-bit Binary Counters 





W@ Description 
DN74LS161A is a settable synchronous 4-bit binary (hexa- 
decimal) counter with direct-coupled reset input. 


@ Features 

@ Direct coupled reset input and synchronous set input 
@ Carry output and enable input for cascade connection 
@ High-speed counting (fm4x = 32MHz typical) 


@ Wide operating temperature range (Ta = —20 to +75°C) 
16-pin plastic DIL package 


Hl Timing definition 





Reset 
Load 
A re ee ee ee oe 
ps se See in i Yeas es 
Data ett EES SA see 
Inputs c [tele --- - -- --- 16-pin Panaflat package (SO-16D) 
Mts es Se 
D be eo te a eee ie Pin configuration (top view) 


Clock |_| : 
Enable P 


Enable T Rippl 


pple 
Carry Output 


Cc 


12 (13 14 15 0 1 2 
Count Inhibit 
Reset Set 
(Load) 


Hi Recommended operating conditions 


Parameter 


[sym [Min] 
Supply voltae 





Output current 


Operating temperature range 
Clock frequency f clock 0 
Clock pulse width 


ns 





Set-up time Enable P, T ns 
| 
old tine 


ns 


ns 


bd 
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@ DC characteristics (Ta=—20~+75C) 


Parameter [Sym_[ Test conditions | Min | Typ] Max | Uni 
Input voltage 4 


FF 
ee 
< 


Vec=4.75V, Vin=2V 
Vou Vii=0.8V,  Ion=—400 HA eae 
laa 





Output voltage Voi 


</<]/ << 


VoL2 





Data, Enable, P 

Load, Clock, Enable, T 
Reset 

Data, Enable, P 

Load, Clock, Enable, T 
Reset 

Data, Enable, P 

Load, Clock, Enable, T 


Vec=5.25V 
Vi=2.7V 


BRIE 
>| >] > 


= 
Voom 8.25V ee 
V:=0.4V 


3/3 
>| > 


So 

—_ 
2s 
> 


3 
> 


Vec=5.25 V 


3 
> 





Input current 


_ 


Vi=7V 
Reset mA 
Output short circuit current** Ios ager 5 | =100 mA 
Vec=4.75V = 
Input clamp voltage Vix l= —18mA | [a1] Vv 


Spas anaes eon [Voows.25v Tas [at Tm 
= Pen | Veoms25v TT 9 a2 Ta 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Too is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same 
conditions except with the load inputs at LOW. 
Icci is measured first with all outputs open and all inputs at LOW; next it is measured again under the same 
condition except with the clock inputs at LOW. 


WS Switching characteristics (Vcc=5V, Ta=25C) 


[Sym [Inputs | Outputs | Test conditions | Min | Typ | Max | Uni 
frax [Glock | @.~@n | 


teu Ripple 


tru. ( Load= “H’) 
tery Clock 
(Load="L") 


t . 
Enable T Ripple 























Parameter 
Maximum clock frequency 


Propagation delay time 
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% Switching parameter measurement information 


1. Measurement circuit 
4.5V 







fA 









Pulse 
generator 
Zout =500 


Same load circuit as above 


Same load circuit as above 


generator 
Zout =50N 






Refer to table of 
measurement conditions. 





Carry 
1. Cy includes probe and tool floating capacitance. 


2. Diodes are all MA161. 


2. Table of measurement conditions 









Inputs Outputs 
Ripple 


Se ae ay oe foe eee a et ee ere 
our [our 


SEE _esferfsesr| ooloo[onionl (|| fo 
era 
eesor 4 
pase Eaeleavfowfew] w far fesferofowlee] | [| [an 


mae 


* Applied for eee 


meter | Imputs/Outputs 















a  e 


tran. 





Timing chart 


twicp) twcp) 


) 


Clock 1.3V 1.3V 1.3V 
OV 
tsu 
ly 4 3V 
Load ésv| 1.3V 
OV 
tsu 
Data 5 q 3V 
I 1.3V 
nput a 
A~D tai rm 
Enable 3V 
PorT 1.3V 1.3V 
OV 
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Waveforms-1 fmax, tpLy, tru (Clock > Q, Ripple Carry) Waveforms-2 tpLy. tru (Clock — Q) 


Clock 






Data Inputs 
Vou A; B,C or D 


(measured at tp+; ) 













" Vo. Outputs Vou 
Voi Qa,Qz,Qc or Qn 1.3V 1 
Qs Vo. Note 1. Clock input: f=1MHz, duty cycle=50% 
Outputs Gaeumlied at Von Data input: f =500kHz, duty cycle=50% 
Qc 13v ts) 13V 
OL 
tpyy}— (measured at this) Waveforms-3 tpLty, tpn (Enable T-+ Ripple Carry 
(measured at Vou 
tn+16) 
Qp 1.3V 13V 
(measured at tneig) Vou. 4 i 
Vou Enable T Y % 
Ripple 
Carry — ee | 
Rippl 
Carry 
Output 
Notes 
1. Input waveform: t, S 15ns, tp $ Sns, PRR = 1MHz, Notes 1. trS15ns, t;=6ns, PRR=1MHz 
duty cycle = 50%. 
2. When measuring fy,4x, t; and tp S 2.5ns. 
3. t, is the bit time when all outputs are LOW. Waveforms-4 tpt (Reset — Q) 


Outputs 
Qa~ Qp 





teu 


Logic diagram Notes 1° t;S15ns, t¢ $6ns 


Outputs 


© Qo 


Ripple. 
° Carry 
Output 
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DN74LS 162A 


Synchronous Decade Counters 





® Description 
DN74LS162A is a settable synchronous decade counter with 
synchronous reset input. 


@ Features 

e@ Synchronous reset and set inputs 

@ Carry output and enable input for cascade connection 
e@ High-speed counting (fma, = 32MHz typical) 
e 


Wide operating temperature range (Ta = —20 to +75°C) 
16-pin plastic DIL package 


Hi Timing definition 


























k 
Cloe 16-pin Panaflat package (SO-16D) 
Reset Pin configuration (top view) 
Load 
Ripple 
Carry Output 
Data 
Inputs 
A~D 
Data Outputs 
Inputs 
Enable 
Por T 





M@ Recommended operating conditions 


Parameter Sym | Min | 
Supply voltage z 


Output current 

Operating temperature range 
Clock frequency felock | os 
Clock pulse width tw cp) 
Reset pulse width tw (Reset) 
Set-up time 


Fe 


Hold time 


= 


co ct 
uw ry 
© S 
Les } 





| 

N 
=) 
r 
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@ DC characteristics (Ta= —20~+75T) 


Parameter [Sym Test conditions | Min_] Typ] Max [Unt 
Sane Mee ee AO 
eae aeacaNT, rele] SC 














Vv 
Veco =4.75V, Vin=2V 
Vou Vii=0.8V,  lon=—400nA a7 N 
Output voltage V 
V 
Data, Enable, P _ Soe BHA 
Load, Clock, Enable, T ae uA 
é rm 
é Data, Enable, P * epee mA 
3 =5, 
= |_Lostl, Clock, Enable, T In ee | | sf 0.8] mA 
B [Rea mA 
§ 
Data, Enable, P ay are mA 
Load, Clock, Enable, T ee mA 


Vi=7V 


Output short circuit current** | tos | og }=15| | -100 | mA 
Veco=4.75V a 


oe ee 
tear | Woo=s.050 a9 | 2 | mt 


* When constant at Voc = 5V, Ta = 25°C 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Tooy is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same 
conditions except with the load inputs at LOW. 
Iccy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same 
condition except with the clock inputs at LOW. 





Ml Switching characteristics(Vcc=5V, Ta=25T) 


sym [Inputs | Outputs | Test conditions [| Min | Typ | Max | Uni 
Pa 


t . 

Clock Ripple 

cary 

Clock 

(Load=“H”) Qa Qp 

Clock 

‘i= 
t . 

Enable 'T> ||) eels 


[ion [Reset | @,~ 
















Parameter 


Propagation delay time 
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% Switching parameter measurement information 


1. Measurement circuit Inputs 5V 









measurement conditions. 


Refer to table of 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MAI61. 


2. Table of measurement conditions 









Inputs Outputs 


pO Iputs 
Sepa acooo 
eS 57 our [our 


EE fesvlee|eaesr| w Jawlowleofaw| [| | lawn 
ers ouT 
our 
ene EI esv ofa] w far |esrfoxo[exn|esv] [|| fo 







Inputs/Outputs 





teLy 


try 


* Set to this state in accordance with measured output so that none of the various outputs, Qa, Qp, Qc, and Qn, 
exceeds HIGH, LOW, LOW, and HIGH, respectively. 
** Applied for initialization. 
3.Waveforms 


Waveforms-1 fmax, tpLH, tpHi (Clock + Q, Ripple Carry) Waveforms-2 tpLu, tent (Clock + Q) 
tr te 

























3V 
1,.3V lo 
Clock ; OV Clock 10% 10% 
(measured at ta+1) * (measured at 
ta+2) Vou 
Qa sally =: Wor Data Inputs 
“(measured at tern (measured at tne) A,B,C or D 
Vou 
1.3V Outputs 
as Vou Qa, Qs, Qc or Qn Vou. 
Vi 
Outputs OH Notes 
Qe : Vo. 1. Input waveform: t, < 15ns, tp S 6ns. 
“(measuredat feof" (measured attnvs) y=. Clock input: PRR = 1MHz, duty cycle = 50%. 
ie ie Yen . 3. Data input: PRR = 500kHz, duty cycle = 50%. 
OL 
* (measured at tn+10) Vou 
Ripple Voi 
Carry t 
Notes _ 
1. Input waveform: t, < 15ns, te S$ 5ns, PRR = 1MHz, 2. When measuring fax, tr and tp < 2.5ns. 
duty cycle = 50%. 3. t, is the bit time when all outputs are LOW. 
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Waveforms-3 tpiu, tpu_(Enable T—-Ripple Carry) 


Enable T 


Ripple 
Outputs 


Notes 





1. Input waveform: t, < 15ns, tp < 6ns, PRR = 1MHz. 


@ Timing chart 


Reset 
Load 


A 


Data |B 
Inputs 1c 


D 

Clock 
Enable P 
Enable T 
Qa 


Outputs 


Inhibit 
oa 


Waveforms-4 tpyi_(Reset > Q) 


Clock 


Reset 


Output 
Qa ~ Qn 





Notes 
1. Input waveform: t, < 15ns, te < 6ns 


B® Logic diagram 





Clock 
Reset ° Qa 
Load ¢ 
Enable { ¥ ° 
A e 
Qs 
B Outputs 
Data 
Inputs Qc 
C e 
Qp 
De 
Ripple 
Carry 
Output 
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DN74LS163A 


Synchronous 4-bit Binary Counters 





@ Description 


DN74LS163A is a settable synchronous 4-bit binary (hexa- 
decimal) counter with synchronous reset input. 


 & 
Synchronous reset and set inputs 
Carry output and enable input for cascade connection 
High-speed counting (fmax = 32 MHz typical) 
Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


@ Timing definition 


twice), twicp, ae 


16-pin Panaflat package (SO-16D) 


Clock 





Reset 
Pin configuration (top view) 


Load 


Data 
Inputs 
A~D 


Enable 
Por T 





HM Recommended operating conditions 


a 





Operating temperature range Tope c 

Clock frequency f clock 5 MHz 

Clock pulse width twicp) nS 
ns 


ns 


Data A, B, C, D 
Set-up time Enable P, T 


ns 


ns 
Hold time 


ns 


Reset pulse width tw (Reset) = 


o 
wn 
i=] 
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@ DC characteristics (Ta= —20~+757T) 


Parameter | Sym Test conditions Min | Typ* Max j Unit 


Input voltage 
Veco =4.75V, Vin =2V 
Vi_=0.8V, Ion = — 400 “A 

Output voltage 


Data, Enable, P 

Load, Clock, Enable, T 
Reset 

Data, Enable, P 

Load, Clock, Enable, T 


Vec=5. 25V 


Vi=2.7V 


Vec=5. 25V 
V;=0.4V 





Input current 


Data, Enable, P 


Load, Clock, Enable, T Vec=5.25V 
Vi=7V 
Reset 


Output short circuit current** a oa 25V a mA 
Vec= =4.75V = 


eemnnte a a 
P Teo. | Wooms.2z5vSSCSCSC~SSi tg ae 


* When constant at Voc = 5V, Ta= one 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toy is measured first with all outputs open and all inputs at HIGH; next it is measured again under the same 
conditions except with the load inputs at LOW. 
Iccy is measured first with all outputs open and all inputs at LOW; next it is measured again under the same 
condition except with the clock inputs at LOW. 





Mi Switching characteristics(Vcc=5V, Ta=25C) 


[sym [inputs] Ousputs | Teatcondions [win [typ [ ix [On 





Parameter 







| ten. | 
Clock 


Ripple 
Carry 
an (Load="H' 








| tenn | H Clock 
—a (Load=“L L”) 


| tena _ | > 
a Enable T AIppIe 
Canty 


Propagation delay time 
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% Switching parameter measurement information 










1. Measurement circuit Vec 
Input 4 5y 

Pulse ; 
generator re 
& 
3 
88 

Oa I DS eee ee 
35 
be = 
Pulse 28 
3 
generator 3 PA 
o vo 
ME 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


2. Table of measurement conditions 









Inputs Outputs 


ee 
inputs/0 (oe ae 
ioe pic ra] | a | 2 | [em 
our our 
ee ae ee our 
eP=q___[asv|asv|esv|esv| i [GND|GND|GND| GND] out our |our| our 


be mate +svfeso)esv] ws [ne [esv[eno[enfaav] [| [four 











tenn 


tru. 





* Set to this state in accordance with measured output so that none of the various outputs, Qa, Qp, Qc, and Qn, 
exceeds HIGH, LOW, LOW, and HIGH, respectively. 
** Applied for initialization. 
3.Waveforms 
Waveforms-1 fmax, tptH, tpHL (Clock ~ Q, Ripple Carry) Waveforms-2 tpLy, teu (Clock + Q) 
tr tf 





Clock OV Clock 


(measured at tn+1) * (measured at 
tn+2 ) Vou 


VoL Data Inputs 


“ A,B,C or D 


pil. (measured at 
tne) Vou 





Outputs : ‘ V, 
- teu Vor Qs. Qs, Qc or Qp Oh 
” (measured at 
Outputs Vou 
Qc Vv, Notes 
teu. o 1. Input waveform: t, < 15ns, tp < 6ns. 
EES Vou 2. Clock input: PRR = 1MHz, duty cycle = 50%. 
Qp Vo. 3. Data input: PRR = S00kHz, duty cycle = 50%. 
Vou 
Ripple 3V 3V 
Carry ——_—_——_—_——_—_ vor 


Notes 1. Input waveform: t, < 15ns, tp < Sns, PRR = 1MHz, 
duty cycle = 50%. 
2. When measuring fmax, tr and te S 2.5ns. 
3. t, is the bit time when all outputs are LOW. 
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Waveforms-3 tpLu, text (Enable T—Ripple Carry) 


Enable 





Ripple 
Output 


Notes 
1. Input waveform: trS15ns, t¢S6ns, PRR=1MHz 


@ Timing chart 


Reset =e 
Load age ND aa 
pea eee ee oe ees 
3 Pieper inda SCN Ra 


Data oaouwa eee = & aeew @aeeeeeaeaeeee 
Int oi  botesuscuocuceceuwenees 


Clock 


Enable P 


Enable T 


Qs 
Outputs 
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Waveforms-4 tpyi (Reset — Q) 


Clock 


Reset 


Output 
Qa~Qp 





Notes 
1. Input waveform: tr<15ns, t; S6ns 


Mi Logic diagram 





Clock © 
Reset © oQA 
Load ¢ 
Enable { 3 : 
A 5 
Qs 
Be Outputs. 
Data 
Inputs Qc 
C ec 
°QpD 
De 
Ripple 
® Carry 
Output 
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DN74LS 164 


8-bit Parallel-out Serial Shift Registers 





@ Description 
DN74LS164 is an 8-bit serial input to serial/parallel output 
shift register with direct-coupled reset input. 


@ Features 

@ Serial input to serial/parallel output 
Direct-coupled reset input 

Eight bits for large space factor 

Input load coefficient for each input is 1 
Wide operating temperature range (Ta = —20 to +75°C) 14-pin plastic DIL package 


ae 


14-pin Panaflat package (SO-14D) 


@ Truth tables 


Outputs 





Pin configuration (top view) 





Serial 


1. H: HIGH voltage level. Inputs 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. cutie 
4. t: Change from LOW to HIGH. 

5. Qao, QBo; Quo: Qa, Qp, and Qy levels prior to 
determination of input requirements shown in 
table. 

6. Qan, Qen: Qa, Qp, Qu levels prior to nearest clock 

+ change. 


Outputs 





M@ Recommended operating conditions 


Parameter Sym | = Min | : Typ Max Unit 
Supply voltage Vee ams | 6.00 | 5% [| V 
Pw to 





Operating temperature range | Topr | 20 | Cc 
Clock frequency Ea ee ee eee ee eer pee 
Clock pulse width | tween, | 20 | ts 
Data hold time Po ts |S 
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@ DC characteristics (Ta= —20~+75C) 


Parameter Max [ Uni 











jartieseltans ey ee ee | ee ee 
Vou mi vi ey i 2.7 3.4 fe Vv 

IL— VY. ’ 
yersev Pinna fess [os |v 

Veco =5.25V 
an ce 

p=U. 

Vec=5.25V 
ra 
Output short circuit current** Vec=5.25V, Vo=0V —100] mA 


Input clamp voltage Vix bse “J eh iN al i ~1.5] V 
are 


Supply current*** lec cg =5.25V mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, serial inputs grounded, and 2.4V applied to clock inputs; also, reset inputs are 
grounded momentarily, following which 4.5V is applied to them. 


Wi Switching characteristics (Vecc=5V, Ta=25C) 


era a 
ea Ac 



















Parameter 
Maximum clock frequency 





Propagation delay time 


% Switching parameter measurement information 


1. Measurement circuit 


lowed 


Same load circuit 
as above 







1 
Same load circuit 
as above 












Pulse 
generator 


Zout=500 


Refer to table of measurement conditions. 


1. Number of pulse generators increased as needed. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 
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2. Table of measurement conditions 














output [Reset [Cok[ A TB |GlG@[el[e®l ele la 


-—___fasv] in | ww [sv | our our | ovr | our | our | ovr | our | out 
iN out ouT 


Para- 








teu 
teu 





3.Waveforms 


twiReset) 
() 





Reset 
Clock 
Input A 
Output Qa 
Notes 
1. Input waveform: t, S 15ns, te S 6ns, clock and reset 2. The above illustration is for output Qa; refer to the 
PRR = 1MHz, A and B PRR = timing chart for the timing of outputs Qg through 
500kHz. Qu. 
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@ Timing chart 


Reset ee ee 
Serial ‘i a ag Sees cacy as py) Eerereerser eee men se nee ee 
Inputs = aaa 
Clock TTL LULL LLL LLL Le Lee 
eer, : 

Op a ae LJ —— a 
Oe ee ee ee 
CO 








ee 
Qc =e 
Qu IL 

Reset Reset 


@ Logic diagram 





Outputs 
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DN74LS170 


4-by-4 Register Files (with Open Collector Outputs) 


W@ Description 
DN74LS170 is a 4-word by 4-bit register file with open 
collector outputs. 


@ Features 


@ Recommended operating conditions 


Independent read address and write address for simul- 
taneous data reading and writing 

Read and write enable inputs 

Memory capacity easily increased by using enable inputs 
“Wired” AND capability 

Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


om 


16-pin Panaflat package (SO-16D) 








Pin configuration (top view) 


Parameter 
Supply voltage 


HIGH level output voltage Von 


LOW level output current 
Operating temperature range a ee eee 


Read Enabl 
Pulse width teased sere tw 
Write Enable 


Hold time 


Latch time | _tlatch [25 
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@ DC characteristics (Ta=—20~+75C) 


Parameter [sym | Testeonditions | Min | Typ*] Max | Unit 


Input voltage 





Output voltage Vec=4.75V 


Vn=2V 
Any D, R, or W 
[Gror Gwe or [Gror Gwe 


Vi= 0. 8V 





BA 

Input current = D,R, or W mA 
mA 

Z D, R, or W mA 


Output short circuit current** los 25 a FS cco 5V mA 


So Pa atmo 
Supply caren Vec=5.259 Ps ao 


* When constant at Voc = 5V, Ta = 25°C. 
** Toc is measured with all outputs open and 4.5V applied to data inputs and enable inputs. 





3 


Hl Switching characteristics (Vcc=5V, Ta=25C) 


[Sym | Inputs | Outputs | Test conditions | Min | Typ | Max | Unit 
Read 
| ten 


any Q 
toa: Enable 7 
Read | og 
| tea | Select 
rie Tay g 
| tea | Enable y 
Data any Q 
| tea | 


% Switching parameter measurement information 








Parameter 








Propagation delay time 






1. Measurement circuit Vec 
e 


Output 


Refer to waveforms. 





Notes 
1. Cy includes probe and tool floating capacitance. 
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Write Select 3V 
A, B, OV 
thw: 
3V 
Data 
D,, De, Ds, Ds b OV 





2. Waveforms 


Waveforms-1 


— 
this 


3V 
Inputs ) Write Enable ee 
Gw ay 
tiatch 
3V 
Read Select ie 
patty OV 
Read Enable 3V 
™ ov 
tri 
Outputs Vou. 
Qi, Qe, Qs, Q Fs 
OL 
R r=rE H 
Notes 


1. Input waveform: tr=15ns, ty S6ns, PRR=1MHz, duty cycle 50% 


Waveforms-2 





Data 
Inputs D Ds, Ds, D, 
Write Enable 
Gw 
Outputs 
Q, Q,, Q;, Q, 
Waveforms -3 
Data 3V 
D,, D,, D;, D, OV 
Inputs Notes 
Write Enable 3V 
Ge OV 1. Input waveform; t,;S15ns, t¢ S6ns, 
Outputs Voi PRR=1MHz duty 
Qi, Q, G, Q cycle 50% 





VoL 


@ Truth tables 


OWrite Function Table 


Write Inputs Word 
Ws 1 3 


Xl ajpumleie 
© 
oO 
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ORead Function Table 
Read Input output 


Ro | Ra | Ge Se | Ce 
L Wose 
L Wise Wise 
H Woes 
So es Wee 
a a ae ee ee ee eee ee ee ee ee 

Notes 

H: HIGH voltage level. 

L: LOW voltage level. 

X: Either HIGH or LOW: doesn’t matter. 

Qo: No change in word contents, 


Q=D: Data input contents are written into specified word. 
Wx By: Indicates word X and bit Y contents. 


Wi Logic diagram 


Di 


D2 


Data 
Inputs 


ine 


Outputs 


Ds 


Dg 


= 
f 
a 
= 
a= 
gz 
a 
= 
i__] 
= 
Ll 
= 
Ld 
~—— 
TI 
= 
__} 
= 








Gw Ws Ws Rg GrRa 
———<—<— 
Write Input Read Input 
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DN74LS173 


4-bit D-type Registers (with 3-state Outputs) 





@ Description 
DN74LS173 is a 4-bit register with 3-state outputs. 


@ Features 


@ Capability for data holding irrespective of clock pulse 
number 

Data nondestructive during 3-state output 

Positive-edge trigger 

Number of bits easily increased 

Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


16-pin Panaflat package (SO-16D) 





Pin configuration, (top view) 


Output 
Control 


@ Recommended operating conditions 





Parameter Sym 
Supply voltage Vec : 
Operating temperature range | Topr | —20 [| 2 | 75 | c 
Inpat clock Frequency Oe 
Clock and reset pulse widths ee a ee eee eee ns 
ee 
Setup time i? Wee ee 
ea (Ga 
weary: és ns 
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@ DC characteristics (Ta= —20~+757C) 


Parameter [sym [Test conditions | Min | Typ] Max | Uni 

a 
IL 

ViL=0. 8V, lou — 400 4A 

Output voltage cat 7V | in=Wea | [oes] oa) 

Weziav  [anema | fos [os | 

ee eo loan | Voom 5:28V | Vo=2.7v | | 20 | 

| V=2V Re eae eae ae 


Vcc =5 A 2 5 V 

ce ae ec 
Vec =5.25 Vv 

fan pfs [ae 

mA 


Output short circuit current** Vec=5.25V, Vo=0V | —15 | | —130 | 


ciao ara eo 


* When constant at Voc = SV, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toc is measured with all outputs open, N, G,, G, and all data inputs grounded, and 4.5V applied to clock inputs 
and M; 4.5V is applied momentarily to reset inputs, following which they are grounded. 


M@ Switching characteristics(Vcc=5V, Ta=25C) 


i 
“fnax | Geer, Re=eo7a ~~] 60 |_| Me 


Clock—~Q R= 6670 

| tea 
| ten | CL=45pF 
R.=6672 


CL=5pF 
RL=6670 


% Switching parameter measurement information 





<f<y<p<] <aj< 














Parameter 






Maximum clock frequency 





Propagation delay time 











Tri-state outputs 
Enable time 










Tri-state outputs 
Disable time 













1. Measurement circuit 2. Waveforms 
Waveforms—1 
Vee Output 
4.5V 
rr Input = 
o 
Pulse 3 
generator Input |< In-phase S, closed Vou 
= output _S2 closed Vou. 
2 S, S, closed 
> Vou 
o Reverse-phase 
me output Vou. 
Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S$ 15ns, tp $ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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ty 


Waveforms-2 








Output control ~ OV 


S, closed 


S, closed 


Output waveform-1 a. cibeed 





Output waveform-2 S, closed ae S, closed 
Notes S, closed S, closed 
1. Input waveform: t, < 15ns, tp S$ 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
. duty cycle = 50%. ; control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4. When measuring tpyy; and tpyy, S; and S, are 
internal conditions such as a LOW voltage level. closed. 


@ Truth tables 
Inputs 


Out 
Data Enable Data iene 
Reset Clock 
D Q 
x 


rie yee 
x 
© 
o 


Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 

4. When either or both output control inputs M and N are HIGH, the output is disabled to a high-impedance state. 
At this time, there is no effect on the continuous operation of the flip flop. 


BB Logic diagram 
Output M « 
Control | y 


Data 1D 
Data Ge 
Enable |G - 


Data 2D 


Clock 


Data 3D 


Data 4D 





Reset 
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DN74LS174 


Hex D-type Flip Flops (with Reset) 


W Description 

DN74LS174 contains six positive-edge triggered D-type 
flip-flop circuits with common clock-CP and direct-coupled 
reset inputs, and independent data-D inputs. 





oY 


@ Features 

@ Positive-edge trigger 

@ Common clock and direct-coupled reset inputs for all six 
circuits 

@ Qoutput 

@ Wide operating temperature range (Ta = —20 to +7 5°C) 





aN 


16-pin plastic DIL package 


em 


@ Truth tables 
16-pin Panaflat package (SO-16D) 





Outputs 


Pin configuration (top view) 





Notes 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 

4. t: Change from LOW to HIGH. 

5. Qo: Q level prior to determination of constant 
condition input requirement. 





Wi Recommended operating conditions 


Supply vole [Wee as 500 as 
a 
Page he ag eee 


Output current 


Clock pulsewidth Os 
Reset pulsewidth [trans | 20 fe 
scrpime Peemet | twm | | | i 

Reset (nowaperating sondtion)nwww| 25 | *(| id 
Data hold tine | eo | s | | id 
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@ DC characteristics (Ta= —20~+75C) 


Parameter [Sym_[ Test condiions | Min | Typ | Max | Uni 
cea a eae ee 
il nae neT es Red 





Supply current*** 


Vv 
Vec=4.75V, Vin=2V 
mip voltage — ced 750 | Inménk | [0s v 
Meee oL=4m os 
Wor | Vahey iumema | fosspos |v 
Vec=5.25V 
pw | yee REE 
women Tig mee 
1=U. 
Vec=5.25V 
as cor 
Output short circuit current** | los | Vec=5.25V, Vo=0V —15 iy 5 —100] mA 
Input clamp voltage Vix Lae aN a ia —1.5; V 
=— 


Voo=5.25V | 16 | 26 | mA 
* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and 4.5V applied to all data and reset inputs; clock inputs grounded momentarily, 
following which they are grounded. 


Mi Switching characteristics (Vcc=5V, Ta=25C) 


Parameter | Sym | Inputs | Outputs | Test conditions | Min | Typ | Max | Unit 
| 30 | 40 | 





% Switching parameter measurement information 


1. Measurement circuit 2. Table of measurement requirements 






Input Outputs 
Ouiput_[ Reset [Clack] D_| @ 

ep-a_[asv] W | W| 
fep=a@_[4sv[ wv | _in_| our 
PReset-Q| IN | IN | 45v | 










Voc Output meter 





Refer to truth tables. 


1. Measurement made for each flip flop. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 
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3.Waveforms 








tf tr 
tw(Reset) 
90% 90% 3V 
Reset 1.3V 1.3V 
10% 4 OV 
tw/Reset) 
fs " te tw(CP) tw(cP) ; 
~—~* 3V 
90% 9 
CP : Ue 13V 1.3V 1.3V 
10% OV 
tsu ty 
+—— a 
D 1.3V 1.3V 
0-V 
tPHL 
— Vai 
Q 1.3V 1.3V: 
VoL 
Logic diagram 
Data Inputs 
Reset Clock 6D 5D 4D 3D 2D 1D 









DQ 


o> CP 
Reset 


6Q 





2Q 1Q 





Outputs 
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DN74LS175 


Quad D-type Flip-Flops (with Reset) 





i Description 

DN74LS175 contains four positive-edge triggered D-type 
flip-flop circuits with common clock-CP and direct-coupled 
reset inputs, and independent data-D inputs. 


@ Features 

@ Positive-edge trigger 

@ Common clock and direct-coupled reset inputs for all four 
circuits 

Q and Q outputs 

© Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


Hi Logic diagram 
1De 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


Data 
Inputs 
Outputs 


3De 


Data 
Inputs 


Outputs 





Hi Recommended operating conditions 


a 
Clock pulse width Pte || dd 
setup time Daainpot | tum | 2 | +i 
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@ OC characteristics (Ta= —20~+757C) 


Parameter [Sym [Test conditions | Min | Typ] Max | Uni 
Se 
IL 


Vv Veco =4.75V, Vin=2V 
an Vii=0. 8V, Ion = =O nA 


V 

Vv 

i ee vest lye ak | [oes Po v 
v=o. | To=emA | | o35 | 05 | 


Vec=5.25V 
Vi=2.7V BA 
Vec=5.25V 
Vi=0.4V 


Veco =5.25V 

S coe 
Vec=5.25V, Vo=O0V [—15[_{ —100[ ma 
Vec=4.75V — 
=—18mA || [=a] us 
Supply current*** Vec=5.25V | | tt [ia [ma 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time shOrt circuited to GND. Also, short circuit time to GND within 1 second. 


*** Measured with all outputs open and 4.5V applied to all date and reset inputs; clock inputs grounded momentarily, 
following which they are grounded. 





Input current 


Output short circuit current** 


< = 
F 


Input clamp voltage 


@ Switching characteristics (Vcc=5V, Ta=25C) 


Parameter | Sym | Inputs | Outputs | Test conditions | Min | Typ | Max | Unit 
| 40 





% Switching parameter measurement information 


1. Measurement circuit 
Vec Output 






Input. TENE se ow ee 


Pulse 
generator 












Pulse 
generator 


Refer to table of 
measurement conditions. 


1. Measurement made for each flip flop. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161 or equivalent. 
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2. Table of measurement conditions 


Inputs 
Ree [cP [Ta 












Outputs 





Parameter 





3.Waveforms 


tf tr 
F tw Reset) 
Reset 30% Vk 90% 3V 
1.3V 1,.3V 
10% tant0% 1: OV 
nputs tr tf [Rese twicp) _, twicP) 
J 90% Fe a 
Clock 1.3V 1.3V 
10% | 10% OV 
tsu th 
/—+———| 3V 
Data 
1.3V 1.3V 
OV 
tPHL 
om — Vou 
Q 1.3V 
Vi 
Outputs ein - 
— Vou 
Q 
1.3V 1.3V 
VoL 
Notes 
1. Input waveform: t, S$ 15ns, tp $ 6ns, PRR = 1MHz. 
2. When measuring fax, tr and tp S 2.5ns. 
@ Truth tables 
Inputs Outputs 


: 
| 
i 
on Bond eon F-2)| 


H ie 
: L 
i 


| 
ol 


Notes 

1. H: HIGH voltage level. 

LOW voltage level. 

Change from LOW to HIGH. 

Either HIGH or LOW; doesn’t matter. 

0: Q level prior to determination of constant input requirement. 


Ox ?r 


2. 
3. 
4 
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DN74LS 190 


Synchronous BCD Up/ Down Counters (with Up / Down Mode Control) 


@ Description 
DN74LS190 is a synchronous decade up/down counter with 
up/down control inputs and set inputs. 





i Features 

@ Up/down switching according to up/down control input 
e@ Asynchronous set input 

@ Enable input 

@ Easy cascade connection 

e High-speed counting (fax = 25MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 





i Logic diagram 
Clock Ov? Ripple 
Down/Up 0 Clock 
Data geal 16-pin Panaflat k (SO-16D) 
Input A © . -pin Panaflat package - 
Enable G © 7 Qa Pin configuration (top view) 
Data : 
Input B © 
o Qs 
Inputs 
Data Outputs 
Input C o 
0 Qc Outputs 
Data il Outputs 
Input D @ Gneass 
LL i 
9 Qp 
Load op 


Hi Recommended operating conditions 


Parameter Sym [Min | Typ | Max [Uni 

Supply voltage Vec 4,75 5, 25 V 
A 

Gursueivent Sa ce ee z 


Operating temperature range ef }—35 1 
Clock Frequency [feock [0 | ——~*dYS 
Clock pulse width TO 
Load pulse width es 
Hold time ce aa ae ae Pee eee 
Enable time [| tenable | 40 TT ts 
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MDC characteristics (Ta= —20~+75C) 


Parameter [Sym _[___Testconditions | Min | Typ] Max | Uni 






Input voltage 

A aM sce ged atl 
Veco=4.75V, lon = —400 pA 
Now| VEER Woe partas| [vy 
; VoL Vn=2V 
Voc=5.25V | | | 60 | nas 
veer a 
‘ E = —~d. 

Input current| Enable Ti: Vee 5.25V aes 1 2 mA 


Output short circuit current** oe eae 
oO — 
Input clamp voltage es ean 


Supply current*** Vec=5.25V 
* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and all inputs grounded. 


| | | jole 
wo o|s 
a | dS 
3 
> 


mA 


| 
i 
on 


@ Switching characteristics(Vcc=5V, Ta=25C) 


Parameter |_Sym_ | Inputs | Outputs | Test conditions | Min | Typ | Max | Unit 


ote: MHz 


Maximum clock frequency) fmax Clock igs 


teLy Qa, Qs 


Load 

Qe, Q 
Tin JAB | Qn Ge 
Tt | P| @es 


| tern | 
PtH |! Clock | @4+ Qe 
Propagation delay time Qc, Qn 
im 
: t 
= Clock Max/Min 
Ripple 
| ten | 
iid 
PHL 
| teen : 
= Enable Ripple 
Clock 
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% Switching parameter measurement information 


(1) fmax, tpt, tpn (Clock — Q, Q) 
1. Measurement circuit 


4.5V 





Same load circuit as above 
Same load circuit as above 
Same load circuit as above 


Refer to waveforms. 





1. Number of pulse generators increased as needed. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 


Waveforms-1 Load ~Q, Date ~Q 


Load 







‘Data Inputs 


(A~D) ov 
sonny Vi 
Outputs ‘ 13V" 


(corresponds to data) 


Notes 
1. All other inputs are 4.5V. 


2. Waveforms 


Data Input 


Load Input 





Output Q 


(corresponds to data) 


Notes 
1. Input waveform: t, < 15ns, tp $ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Waveforms-2 G -— Ripple CP, CP — Ripple CP, Down/UP — 


Ripple CP, Down/ Up — Max/Min 


Load 
Down/Up 
Clock 
Enable G 
Ripple/Clock 


Max/Min 





Notes 
1. All data inputs are OV. 
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DN74LS190 





Waveforms-3 Clock + Q 


Load 


Data Inputs 


(A,B,C,D) 
Sa aaa cera Vi PM, 
OV 
Clock 3V 
1.3V 1.3V 

4 tein tout ov 
Js Vi 

Enable=0V \ 1.3V 1avon 
==° Vor 

Notes 


1. When measuring Qa, Qp, and Qc outputs, refer to 
the solid line for data inputs A, B, and C, and to the 
dashed line for input D. 

2. When measuring Qn output, refer to the solid line for 
data inputs A and D; B and C inputs are OV. 


Timing chart 


Load 
A 





Waveforms-4 Clock — Max/Min 


a) © Se: © teenie: 
OV 








A 
Inputs 
B,C,D 
i aa: CRG er 
OV 
Clock 3V 
OV 
Vou 
Max/Min 
Enable=0 Vou 
Notes 


1. Refer to the dashed line for data inputs B and C, and 
to the solid line for data input D. 


Lew wm ew wom a maanam eee anwe ecewoewre wee woeea wee 


B 


Mas eo ae ee hs eo a eh ee ee es we 


Cc 
D 


Clock 


Down/Up y 


Enable G 
Qa 
Qs 
Qc 
Qp 


Max/Min 


Ripple 
Clock 


Count order 
1. Load (set) at 7 (BCD). 
2. Count up at 8, 9 (max), 0, 1, 2. 


Inhibit 





cain Eee (Ge et 
r 
1 
1 
i] 
i] 
a 
i] 
i] 
i] 
i 
' 
i 
' 
1 
\ 
i 
‘ 
i 
( 
4 
4 
i 
1 
1 
1 
( 
(] 
' 
t 


2 2 1 0 9 8 7 


[a Count Down soo 


3. Inhibit. 
4. Count down at 1, 0 (min), 9, 8, 7. 
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DN74LS191 


Synchronous 4-bit Binary Up / Down Counters (with Up / Down Mode Control) 





i Description 


DN74LS191 is a synchronous 4-bit binary (hexadecimal) 
couter with up/down control inputs and set input. 


@ Features 


Up/down switching according to up/down control input 
Asynchronous set input 

Enable input 
Easy cascade connection 16-pin plastic DIL package 
High-speed counting (fmax = 25MHz typical) 

Wide operating temperature range (Ta = —20 to +7 5°C) 


Mi Logic diagram 





16-pin Panaflat package (SO-16D) 


Data Input 


Pin configuration (top view) 


SteSeaitiom 
Down/Up 


ae on 
i we 
hee im sen Halls Ril hid 
ey | 





Qc 
Outputs 





Mi Recommended operating conditions 


Parameter [Sm [ain ye 


Hold time ce eee ee ee 
Enable tne Peete [ee We ee 
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@ DC characteristics (Ta = —20~+75C) 


Parameter | Sym] ____Testeondions | Min | Typ? | Max | Uni 





a ee ae ee 

Input voltage 
: Sa v 

Me =0.8V 

Output voltage re eaen V 
[espe |v 
Cro 
C20 xa 
eee Soe | [12] ma 
or ma 
Output short circuit current** ran Pas] —100}] mA 
Input clamp voltage | Vie ii —1.5] V 
Supply enrent™ oe a wT 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and all inputs grounded. 


@ Switching characteristics (Vcc=5V, Ta=25° constant) 


Parameter er eee Uni 
Maximum clock ses ieee | 20 | 25 | | MHz 







= ae pe [|e 
Qe, Q as [50 | 


Pas [a0 [oe 
as [20 [oe 
pas [a 
ie [aa [oe 
ee a6 [oe 
es 2 [oe 
a 2 

8 

: 


| | 21 | 33 | os 
22 33 ns 


| teu | Data Qa, Qz 
| tea | tea. | A, B, C, D Qc, Qp 


Ripple 
| tea | 
Qa, Qs 
t Qc, Qp 
Propagation delay time 
[tron _| Clock | Max/Min 
Down/ | Ripple 
| tea | Up Clock 
— 
| tea | Up 
Ea 
| tra | Clock 
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%* Switching parameter measurement information 
1. Measurement circuit Vcc 
4.5V 






Pulse 1 
generator 


Zout=500 





Refer to waveforms. 


1. Number of pulse generators increased as needed. 
2. Cy includes probe and tool floating capacitance. 


3. Diodes are all MA161. 
Waveforms-1 Load—Q, Data—Q 


Load 








Data Inputs 


(A ~ D) OV 
Output Q » 1.3V 





(corresponds to data) 


teLy true tein tru. 


Note: All other inputs are 4.5V. 


Waveforms2 G-— Ripple CP, CP— Ripple CP, 
Down/Up — Ripple CP, Down/UP -+ Max/Min 


Ripple / 
Clock 
Max/Min 


Notes 
1. All data inputs are OV. 











DN74LS191 


2. Waveforms 









Data Input 


Load Input 
OV 
tr 
Vou 
Output 
Vo 


(corresponds to data) 
Notes 
1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Waveforms-3 Clock + Q 


OV 
Data Inputs 3V 
(A ~ D) / 

ov 
Down/Up es ea 

ov 


Clock 3V 

OV 
Output Q Vou 
Enable=0V 





Inputs 
3V 
B.C,D / 
OV 
3V 
Down/Up \ 
OV 


Clock 







Max/Min 
Enable=0V 


tein teu. tein teu. 
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@ Timing chart 


Load 


A 


Data B 


Inputs Cc 


D 
Clock 


Down/Up 
Enable G 


Outputs 
Qc 


Qp 
Max/Min 


Ripple 
Clock 


shee 


mene 


~T 7113114 15 0 1 21 1 O 15 14 13 
! Count Up Inhibit Count Down 


Load 


Count order 

1. Load (set) at binary 13. 

2. Count up at 14, 15 (max), 0, 1, 2. 

3. Inhibit. 

4. Count down at 2, 1, 0 (min), 15, 14, 13. 
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DN74LS 192 


Synchronous BCD Up/ Down Dual Clock Counters (with Reset) 


@ Description 
DN74LS192 is a synchronous decade up/down counter with 
direct-coupled reset input and set input. 





Hi Features. 


Exclusive clock input for up count and down count 
Asynchronous set input 

Direct-coupled reset input 

Easy cascade connection 
High-speed counting (fmax = 32MHz typical) 16-pin plastic DIL package 
Wide operating temperature range (Ta = —20 to +75°C) 


i Logic diagram 


Borrow 





Output 
Dats Carry, 
Input Ao utpu 16-pin Panaflat package (SO-16D) 
Down 
Count O oQa 
B® 
ount Pin configuration (top view) 
Bo 
oQz 
ce Outputs 
Inputs) C ° 
© Qc 
Borrow | 
| Outputs 
Do 
Reset 0 
©Qp 
Inputs 
Load © 





@ Recommended operating conditions 
Parameter _ Sym | Min | Typ Max Unit 


_ A 


' Operating temperature range _ — 20 25 75 c 
Clock frequency 20 MHz 


Clk pulsewidth nc ee : 


Load pulse width ns 
Set-up time tsu 20 ns 


Enable time | : 
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MDC characteristics (Ta = —20~+75€) 


Parameter ae Test conditions Max | Unit 


Input voltage 


tw 
o 
< 





Vin V 
Vou Vec=4.75V, Vinp=2V ' 
Output voltage Vi=0.8V, lon =—400 HA 
Vexay ear [oa a v 
| Vou | fe Vote | VO 8V | to=8mA | | 0.35 | 0.5 | ¥ 
pm | eat Ee 


Iv. 
Vec=5.25V 


Output short circuit current** I Tos | Vec=5.25V, Vo=0V | —-15 | | —100| mA 


iets | ve | SSAA mMmGon 
= 

Supply eurent™™ ice Wes 5.257 fas [ae [ma 

* When constant at Voc = 5V, Ta = 25°C. 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, reset and load inputs grounded, and 4.5V applied to all other inputs. 


MM Switching characteristics Ne 5V, Ta=25C) 


Inputs_| Outputs Test conditions _[ Min | Ty | Max | Unit 


Parameter 


Maximum clock frequency 




















cn) aan 
teLy Count Cueay 
teu down 

Propagation delay time teu Either hes fr 
ce ae ee 

0a 

tru er 

* Switching parameter measurement information 

1. Measurement circuit 0 Voc 


4.5V 





Input 











Pulse 
generator 


Zout=500 


Refer to table of 
measurement conditions. 





9A 


LS TTL DN74LS Series DN74LS192 





2. Table of measurement conditions 


input Ouipat 
Output [Reset [Load] Up [Dom] A] B [OC] D|&][@ | a | @ [em 








rfourfourfour| | 


* Applied for initialization. 


3.Waveforms 


Waveforms-1 fmax, tpLy, ter (Count Up) 


tr, te 
Count Up 3V 
Input 10% ov 
(measured at Vou 
Qa 


Notes 
1. Input waveform: t, S$ 15ns, ts S$ 6ns, 


Outputs 



























Vo. = 
Qc ttt tame) | PRR = 1 MHz, duty cycle = 50%. 
measured at tasio . , 
& oe Vox 2. Pulse generator output impedance: Z,y; = 50 ohms. 
toes at Vo. 3. ty is the bit time when all outputs are LOW. 
= Vou 
Carry 13V #13V Noi 
Waveforms-2 fmax, tpLH, tpHL (Count Downf#) 
Count Down te ‘ Sai Siw 
Input Bork (90% 3V 
" 13V 13V #13V 1.3V 7F1.3V 
10% 10% : 
(measured at tn+1) tou, tyagy (measured at taso) ov 
Qs Vou 
L3V 13V V 
tyrpp, (measured at tea) tein (measured at tn+2 ) OF 
Vou 
Qp 1.3V 13V Vv Notes 
OL. 
ott, (measured at thee typ (measured at te2) , 
yee "E Vo, 1. When measuring finax, tr and te S$ 2.5ns. 
Outputs } Qc 13V 13V v 2. t, is the bit time when all outputs are LOW. 
tery, (measured at taez) ty1.iti (measured at taso) ol 
Vou 
Qn Vv 13V Vo. 
(th + o8fMlclock sfs:4E) tins, [ers (measured at theo) 
Vou 
3V 13V 
Borrow 1 VoL 
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Waveforms—3 tpiu, tru. (Load, Reset — Q) 


3V 


Reset 1.3V1.3V) 499 
OV 
on te 


Data 90% 90% Noe 
Inputs (A~D) 10% A 13V 1.3V-W y09, a 
ee 90% Vou 
Load 1.3V 
“oom Vo. 


Output Q 








Notes 
1. Input waveform: tr=7ns, ty S7ns 


@ Timing chart 


Borrow 


! 
Sequence sek ie a a 8 Ss 8 a 
Illustrated ‘Sb Count = —— Down 
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DN74LS 193 


Synchronous 4-bit Binary Up / Down Dual Clock Counters (with Reset) 





@ Description 

DN74LS193 is a synchronous hexadecimal (4-bit binary) 
up/down counter with direct-coupled reset input and set 
input. 


Features 


a 

e Exclusive clock input for up count and down count 

e@ Asynchronous set input 

@ Direct-coupled reset input 

@ Easy cascade connection 

@ High-speed counting (fmax = 32MHz typical) 

e@ Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


i Logic diagram 


16-pin Panaflat package (SO-16D) 





Data Inputs 





A B C D Pin configuration (top view) 










peony [et Carry 
49 
: 


_ ie 


Outputs 












Mi Recommended operating conditions 


Parameter Unt 
Supply voltage v 
Operating temperature range | Torr =| = 20, | | c 
Clock frequency Telok | 0 | ——~*+dY 8 —=«dYSCSSe 
Pulse width ns 
Set-up time (reset) tsu (Reset) 

Set-up time tsu | 20 
Hold time 
Enable time |__tenable | 40 


a eee ae 
a 
nes ea 


ns 
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@ DC characteristics (Ta= —20~+757C) 


Parameter Max [ Uni 


Input voltage 








Outout volt Vit=0.8V, Ton = —400 vA 
Vin=0.8V | To=8ma | | 0.35 | 0.5 | 
Vcc =5.25V 
Vi=2.7V 
Input current : In Vee oe P| | 0.4] mA 
j=—V. 
Veco =5.25V 
Vi;=7V 
Output short circuit current** Vec=5.25V, Vo=O0V | —15| ‘| —100| mA 
Input clamp voltage Vix oer Pf f=] Vv 
=— 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 sec. 
*** Measured with all outputs open, reset and load inputs grounded, and 4.5V applied to all other inputs. 


Hl Switching characteristics (Vcc=5V, Ta=25C) 
pte 25 | 922 = =| 


Count 
U Carry 
a | 
Howe orrow 
teu 
Either 
t 
- 


tra | Reet | a 


% Switching parameter measurement information 2. Waveforms 


V 
V 
Vv 





Parameter 








Propagation delay time 









1. Measurement circuit Waveforms-1 . fmax, tpLH, tpHLt (Count Upig) 
Vec 




















: : Voi 
— ttn ro8FOL clocké ar eacieur : 
Same load circuit as above ei ite ai aac V 
‘OH 
y Vor. 





Refer to table of measurement conditions. 


Notes 

1. Input waveform: t, S$ 15ns, tpg S$ 5ns, PRR = 1MHz, 
duty cycle = 50%. 

2. When measuring finax, tp and tp S 2.5ns. 

3. t, is the bit time when all outputs are LOW. 


1. Number of pulse generators increased as needed. 
2. Cy includes probe and tool floating capacitance. 
3. Diodes are all MA161. 
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Waveforms-2 fmax, tply, tpuL (Count Downfi#) Waveforms-3 tery, tpy, (Load, Reset > Q) 



























Count Down 
Input 3V 
ov 
tyrsy (measured at taro) 
Qa Vou Reset 
Vv 
tyy, (measured at tase) tity (measured at taez ) ol. Dai 
ata 
Qn Von Inputs (A~D) 
13v 1.3V 
Vor. 
tpi, (measured at tase) _.t VL (measured at thea) 
Vou Load 
Outputs } Qc ee Sys 
Vor. 
tran, (measured at ta+2) Cyst (measured at taso) Output Q 
Q = Von 
p 13V 13V ‘ 
Vor. 
‘th otk Delockiif:cAe fen tt H4 (measured at tneo) 
Vou 
Borrow \, 
‘OL 
Notes 
Notes 


1. Input waveform: t,S7ns, ts $7 
1. Input waveform: t, < 7 ns, tp $ 7ns, PRR = 1 MHz, p ns, tp <7ns 


duty cycle = 50%. 
2. When measuring fax, tr and tp S 2.5ns. 
3. t, is the bit time when all outputs are HIGH. 


3. Table of measurement conditions 














Para- Outputs 







Borron 


ee 
Carey 
our 


fmax 









[Reet [sf [oxo | ono [ asv | oor [| 


* Applied for initialization. 


@ Input pulse conditions 


tw = min 20ns (Count up/Count down/Load/Reset) 

ts = min 20ns (Data to Load) 

t, = min Ons (Data to Load) 

t. = min 40ns (Load/Reset to Count up/Count down) 
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@ Truth tables 






































Inputs Outputs 
H x x L x x x x L L L L H 
ae 
L L x L L L L L L L H 
L L x H L L L L L L H 
L L L x H H H H H H L 
L L H x H H H H H H H 
Count up cen et ax xxx 
Count down H x x x x H ?) 








1) Carry = Count up, Qa -Qp-Qc-Qn __ 
2) Borrow = Count down, Qa -Qz - Qc - Qn 
Notes 
1. H: HIGH voltage level. 
: LOW voltage level. 
Either HIGH or LOW; doesn’t matter. 
: Change from LOW to HIGH. 


PE SS 
ree 


@ Timing chart 


Reset & 
Load {| 


Bee e eS ZS eB 2 OSB Oe ee Be @2@ewe eee 


> 
Es 
Pas 


Data 
Inputs 


090 aQ Ww 
t 
' 
t 
t 
‘ 
1 
t 
t 
! 
! 
1 
! 
' 
' 
' 
1 
' 
' 
t 
‘ 
1 
' 
' 
t 


Count Up Emi 
Count Down ee 


Qa 


outputs | 2° =tCL 1-4 ia 

Qc 7" 12 oe 
ee 

eee hip 


Borrow 
0 13 14150 1 2 1 0 15 14 13 


Count Up Count Down 
Reset Set 
Notes 
1. Reset takes preference over load, data, and count 2. During the count up the count down input is HIGH, 
inputs. and during the count down the count up input is 
HIGH. 
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DN74LS 194A 


4-bit Bidirectional Universal Shift Registers 





@ Description 
DN74LS194A is a bidirectional 4-bit serial/parallel input to 
serial /parallel output shift register. 


Mi Features 

@ Synchronous serial/parallel input to serial/parallel output 
e@ Right shift and left shift 

@ Mode-control input 

@ Direct-coupled reset input 

e@ Hold mode function 16-pin plastic DIL package 
© Wide operating temperature range (Ta = —20 to +75°C) 


Wi Logic diagram 


Parallel Inputs 


16-pin Panaflat package (SO-16D) 














Mode 1/8 C 

Contro ame on oF rd : : ; : 

Inputs | Soepeo EE AB = Pin configuration (top view) 
; ; SA | In 

Shift Right 1 


Serial Input. 


roll tL id cae La °Shift Lef 
ilsisie Lost ift Left 


Serial Input 


* | Parallel 


: Q é ° Outputs 
Qa Qs Qc Qp Parallel e £ 
Inputs 





S1 
Mode 
Control 





wi Recommended operating conditions 


Parameter Sym | Min Typ Max Unit 




















Supply voltage Vee 4.75 5. 00 5.25 Vv 
Output current aks a a 
Tou. | 8 mA 
Operating temperature range Topr —20 25 75 Cc 
| —_|— 
Clock frequency f clock ee tae 25 MHz 
Clock pulse width twicr) 20 ns 








Reset pulse width 20 | ns 
Mode Contorol ns 




























Hold time 0 as ns 
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@ DC characteristics (Ta = —20~+75C) 


Parameter [Sym [| ___Testondiions | Min | Typ] Max | Uni 


Input voltage 





Vec=4.75V, Vin=2V 





Vi_=0.8V, Ion = —400 pA 


no 
~] 
on 
<|<| <j< 


Vin 

Vit 

Vou 
| Vou 
sw | 


Output voltage = 
: Your: Neo ee lon=4mA | | 0.25 | 0.4 | 
Pe a DT 
Veco=5.25V 
1—V. 
Vec=5.25V 
aks: cor 
Output short circuit current** | Tos | Vec=5.25V, Vo=0V | —15 | | —100] mA 
Input clamp voltage Vix i: eee i ae —1.5} V 
Supply eurent Vec=5.25V [is [28 na 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, A through D inputs grounded, and 4.5 V applied to So, S,, reset and serial inputs; 
clock input momentarily grounded, following which 4.5 V is applied to it. 


M@ Switching characteristics (Vcc=5V, Ta=257C) 


a ae a 


PHL 


% Switching parameter measurement information 



















Parameter Test conditions 









Ui 
ae ee 
Pfr [a6 





Maximum clock frequency 










Propagation delay time 





1. Measurement circuit 





4.5V 





Pulse 
generator 


Refer to table of | 
measurement conditions. _ 


Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


Outputs 


4.5V | 4.5V GND | GND [4.5 4.5V OUT 
eee 4.5V | GND IN [4.5V 





—7A0_ 


LS TTL DN74LS Series DN74LS194A 











3.Waveforms 
Waveforms-1 (fmax, CP — Q) Waveforms-2 (Reset — Q) 
tr ty 

3V 

Clock 1% ov 

3V 

Reset ov 

Von 

Output Q Wi 





1. During right shifts, measurement made with: Notes 
Qa = tn+1, QB = tn+2, Qc = tn+3, QD = tn+4 1. Input waveform: tr $15ns, t; S6ns 
During left shifts, measurement made with: 
Qa = tn+4, QB = tn+3, Qc = th+2, QD = tn+1 

2. Clock waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 

duty cycle = 50%. 
3. Lor R waveform: t, S 15ns, tp < 6ns. 
@ Truth tables 


pie Outputs 


: 
 pscles tet [won| a Te Te To Se ee se 





eal a a 


H x 
Notes 1, H: HIGH voltage level. 6. Qao; QBo; Qco; Apo: Qa; QB, Qe, and Qp levels 
2. L: LOW voltage level. prior to determination of input requirement shown 
3. X: Either HIGH or LOW; doesn’t matter. in table. 
4, t: Ghange from LOW to HIGH. 7. Qan> QBn, Qcn; Qpn: Qa, Qz, Qc, and Qp levels 
5. a, b,c, d: Constant input level of inputs A, B, C, D. prior to nearest clock change. 


HE Timing chart 
Clock SUA AAA 
Pa a is eae 
Mode Control i ae 4 : 

Se ee 

Reset Lf toy ia ‘ U 

- an) ' yt 1 ' 
Serial Data { B TT 
iin Se Gees erated enticed 


Inputs 
Inputs 


Parallel Data 
Inputs 


Outputs 


A 

B 

Cc 

D 7 y 

Qs a a a 
5 3 

; 

Qp 


Reset Load Shift Right Shift Left Inhibit Reset 
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DN74LS195A 


4-bit Parallel-Access Shift Registers 


Description 
DN74LS195A is a 4-bit serial/parallel input to serial/parallel 
output shift register with direct-coupled reset inputs. 





i Features 

Synchronous serial/parallel input to serial/parallel output 
Right shift 

Left shift capability with external connection 

J and K serial inputs 16-pin plastic DIL package 
Mode-control inputs 

Direct-coupled reset inputs 

Qp and Qp outputs 

Wide operating temperature range (Ta = —20 to +75°C) 


WB Logic diagram 


Serial 
Inputs Parallel Inputs 
JK A B Cc D 







Shift/Load , 
Control 


Serial 
Inputs 


:} Outputs 


Parallel 
Inputs 








Qa Os Qc Qn Q, 











Parallel Outputs 
Hi Recommended operating conditions 





Parameter Unit 
Supply voltage Vec 5. 00 V 
Output current | to | TT 
Operating temperature range | Torr | —20 [| 2 | 75 | Cc 
ee ee 
ee 
Hold time ae eee eee (eee 
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@ DC characteristics (Ta=—20~+757C) 


Parameter [Sen [esas Ti a 


Input voltage 


= 

~ 
Oo 
< 


Vv Vec=4.75V, Vin=2V 
OH 


Vit 
— 
a 





' ViL=0. 8V, Ionp= —400mA 
Output vlan Toa] Meme sv 
1= 
Voie Vi= =0.8V 


PF) w 
be 
o| = 


| 
| 2° w |S 
o}] = Clan 
S 
2~ 
> 


o 
a) 
a 
<{<}/ <a [< 








Vec=5.25V 
ig Vi=2.7V 
1—V. 
= ef 
Output short circuit current** los Veco=5.25V, Vo=0V |-15] | mA 
Input clamp voltage Vix ce a —1.5] V 
Supply current*** Icc Vec=5.25V eae a mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, shift/load inputs grounded, 4.5V applied to J, K, and data inputs; reset inputs are 
momentarily grounded, following which 4.5V is applied to them; next, clock inputs are momentarily grounded and 
then 4.5V is applied to them. 


M@ Switching characteristics (Vcc=5V, Ta=25C) 


[ sym_[ inputs [Outputs| Testconditions | Min | Typ | Max | Uai 


wea se 
| tea, 


% Switching parameter measurement information 
1. Measurement circuit 

















Parameter 
Maximum clock frequency 


Propagation delay time 






measurement conditions. 


Refer to table of 





Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 
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2. Table of measurement conditions 


Input Outputs 
___|asv[ 4.sv_[esv[Gnb] IN [esv]4sv|ssv|asv our ovr|our| out [ouT 
=a 
Clock out 
Qa Qo. our 


3.Waveforms 

















teu 









Notes . 
1. Input waveform: t, © 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 

2. The reset pulse is applied before each test. 

3. tpyyz, and tpy yy; are measured at t,4, and confirmed 
through a correct data shift function test at th+q. 

4. Except when the shift load is HIGH, J and K inputs 
are measured the same as A, B, C, and D inputs. 

5. t,: Bit time before clock conversion. 
tn+,: Bit time after one clock application. 
tn+4: Bit time after four clock applications. 





Shift/ 
Load 








Output Q 


@ Truth tables 
Inputs Outputs 


: Serial Parallel 
Reset Shift Clock es esas Qs Qc Fa | 


oad 


ee 


mim!) x 
mii x 
Ueewe 
eee 








eum Bene Reon neon men 
ie 


Qa Qen 


F= 
-|- 


i Rae Ge 
Notes 1. H: HIGH voltage level. 5. a~d: Constant input levels of inputs A through D. 
2. L: LOW voltage level. 6. Qao ~ Qno: Levels of Qa through Qp prior to determina- 
3. X: Either HIGH or LOW; doesn’t matter. tion of input requirements shown in table. 
4. t: Change from LOW to HIGH. 7. Qan ~ Qen: Levels of Qa, Qp, and Qc prior to nearest 


clock t change. 


Hi Timing chart 





Clock 
Reset 
Serial 
Inputs K 
Shift Load 
Parallel 
Data 
Input 
nputs D 
Q 
Qs 
Outputs 
Qc 
Qn 
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DN74LS 196 


30MHz Settable Decade Counters / Latches 





i Description 
DN74LS196 is an asynchronous decade counter with direct- 
coupled reset input and set input. 


Wi Features 

@ Direct-coupled reset input and asynchronous set input 

© Capability for independent use as binary and quinary coun- 
ters 

@ High-speed counting (f,, 4, = 40MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


Logic diagram (1/2) 


Data 
Input Ae 
Count/Load © 


Reset © 
Clock 1° 





oQ4 14-pin Panaflat package (SO-14D) 






Dats Pin configuration (top view) 


Input Bo— 


°QB 
Clock 2¢ 






°Qp 





Peel 
tts 





W@ Absolute maximum ratings 
Parameter Ont 


Input voltage | Vi | —0.5] 5.5 | V 


* Refer to the family ratings for other parameters. 
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Hi Recommended operating conditions 











Parameter 






















































































Supply voltage 
Output current Wis = 
lo 
Operating temperature range Topr — 20 25 75 th c 
Count Clock 1 Input ' 0 30 MH 
Z 
frequency Clock 2 Input eyent 0 15 
Clock 1 Input 20 | 
Clock 2 put 30 
Pulse width tw ie = ste —| ns 
Reset 15 
— ——__+ a 
Load 20 eles 
‘ z High Level Data ; 10 
ie —1 ns 
coupe Low Level Data ia 15 
High Level Data | | 20 | 
Hold time ae as = : th [— 5 | al ra as 
ow Leve ata len 2 _[ 
Enable time tenable 30 ns 




















WDC characteristics (Ta= —20~+75C) 








Parameter 





Test conditions 


Input voltage 








Vec=4.75V, Vin=2V 
Vi-=0.8V, lon =—400 KA 





































































































Output voltage** Vout Vec=4.75V 
a Vin=2V 
Voie | Vit=0.8V 
A Data, Count / Load Vy 5 O5y 
Reset, Clock-1 lin eae 
———— Vi;=2.7V 
Clock-2 
te Data, Count / Load 
oO 
5 [Reset iH ie Vec=5.25V 
2 Clock-1 V;=0.4V 
= Lees | 
Data, Count / Load : auoe 
Reset, Clock-1 I aes = 
Clock-2 ve 
Output short circuit current***| — Log oon aor 
Vec =4.75 Vv 
Input clamp voltage Vix = —18nd 
Supply current*** Ice Vec=5.25V 16 27 | mA 


* When constant at Voc = SV, Ta = 25°C. 
** When testing Q4 output, a current to which the rated upper limit value for the Ij, of the clock-2 input has been 
added is applied to the specified Ip,. 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and all inputs grounded. 
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@ Switching characteristics (Vcc=5V, Ta=25C) 


Poo Teen es 


) tera | 
[ten ‘Clock 1 
Clock 2 Qa 
Clock 2 Qc 
t 
aus 
A,B,C, D Qa, Qs 
Qe, Q 
t 
Caer eon 


Ge 


% Switching parameter measurement information 










Parameter 












Maximum clock frequency 





Propagation delay time 





ns 


1. Measurement circuit 


4.5V 







Pulse 
generator 


Zout =500 


Pulse 
generator 


Zout=500 





Notes 


Refer to table of measurement conditions. 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


2. Table of measurement conditions 








Inputs Outputs 


eee Data 
Reset CP-1 | CP-2 
ee CES | CCCs 


crimes [usw] ssv] fei wo [ox [oxo fom [oor] | 
cage [env sayfa] « [ao [oo |on[o| — |our]or|on 


Ge «| [or [or [oor 






Para- 


melee Inputs/Outputs 








Qn 















tea 



















teu. C,D QQ 
_, Qa, Qu Linked|4.5V or|4.5V or]4.5V or/4.5V or 
cnc] my [ene SHEE or or | oe 













605.08 
Reset Ox. 0); 


Linked 
ca | eev [sv sv [se or [ovr [oor 
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DN74LS196 





3.Waveforms 


Waveforms-1 fmax(CP—1), tw(CP—)). 
tery. tpu.(CP— Qa) 





3.5V 
CP-1 OV 
Vou 
Output Qa Vo. 


Waveforms-2 fmax (CP—2), tw(CP—2). tpiy. tp. 
(CP—2 — Qx, Qc, Q)) 





Outputs § Qc 
Qp 


Waveforms:3 ty (Reset), tpyy (Reset — Q) 


i ee en 
CIL OV 





3.5V 
Reset OV 
Outputs Vou 
Qa~Qp Voi 


Hi Truth tables 
1. decode. (BCD) 








Outputs 


| Qa | ae | a | 





Notes 1. Qa is connected to CP-2. 
2. H: HIGH voltage level. 
3. L: LOW voltage level. 








Waveforms- 4 tw (Load), tsu. tn (H, LL), 


teu, tery (Load — Q) 


tsu th tsu th 
I. 5 iP 





Inputs 
A~D 


CIL 


Outputs 
Qai~Qp 





Waveforms-5 tpi, tru. (Data — Q) 








Inputs 3.5V 
Outputs Vou 
Qa Qn Vor 





Notes 
1. CP-1 and CP-2 waveforms: 

t, S 15ns, te S 6ns, PRR = 1MHz, duty cycle = 50%. 
2. When measuring fyjax, tr and tr < 2.5ns. 


2. Bi-quinary 
Outputs 


nae ; 
Ff : 
naa ; 


Notes 1. Qp is connected to CP-1. 
2. H: HIGH voltage level. 
3. L: LOW voltage level. 
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DN74LS 197 


30MHz Settable Binary Counters / Latches 





Hl Description 


DN74LS197 is an asynchronous hexadecimal (4-bit binary) 
counter with direct-coupled reset input and set input. 


Features 

@ Direct-coupled reset input and asynchronous set input 

® Capability for independent use as binary and octal counters 
®@ High-speed counting (fax = 40 MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


MH Logic diagram 


Data 
Inputs Ao 
Count/Load © 14-pin Panaflat package (SO-14D) 
Reset © 
Clock 1° ; 5 F : 
Pin configuration (top view) 
Data 
Inputs Bo 
Clock 2° 
Outputs Data 
Ce Inputs A 
Output Qa 
Data 
Inputs 
D O 





@ Absolute maximum ratings 


Parameter Sym. Rating Unit 
Input voltage Vi | —0.5] 5.5 V 


* Refer to the family ratings for other parameters. 
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@ Recommended operating conditions 
Parameter Mex [Uni 
Output current |___ tou PE 400 HA 
ae a 
Operating temperature range Topr —20 25 i 
Count Clock 1 Input : 2 eee ae ee 
Zz 
frequency Clock 2 Input aye flee 7 ei ce 
me [High Level Data 10 ———— 
Set-up time tsy ns 
Low Level Data 15 
Sere High Leve! Data , 20 
one Low Lavell Dats , | 20 i 
Enable time tenable 30 ns 
@ DC characteristics (Ta= —20~+75C) 










































































































Parameter Max [ Uni 
.0 Vv 
input veltage ae eee: |. eee (ee 
Be eee ee ee 
Veo =4.75V, Vin=2V 
Vii =0.8V, " Iou=—400KA o : 
Output votage™ | foestos| vy 
VoL2 lo. =8mA 0. 35 0. 5 Vv 
| Data, Count / Load Bee tuget 20 | mA 
Reset, Clock-1 fia Son 40 uA 
L Clock-2 po | ah 80 | 
2 Data, Count / Load | =9. 4); mA 
§ + = L 
5 ie Reset ly aa) er mA 
3 L Clock-1 V\=0.4V | —2.4| mA 
& | Clock-2 | | | —1.3| mA 
Data, Count / Load . ee 0.1 mA 
Reset, Clock-1 I oe ne 0. | mA 
Clock-2 ve = 0.4 | mA 
Output short circuit current*** Los oie en —15 —100| mA 
Vec=4.75V = 
Input clamp voltage Vik I= —18mA 1.5 | Vv 
Supply current*** lee Vec=5.25V | | 16 [ 27 | mA 


* When constant at Voc = 5V, Ta = 95°C. 


** When testing Q, output, a current to which the rated upper limit value for the Ij, of the clock-2 input has been 


added is applied to the specified Ip,. 


*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
**** Measured with all outputs open and all inputs grounded. 
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@ Switching characteristics (Vcc=5V, Ta=25C) 
Parameter | Sym [| loputs | Outputs [Test condilons [Min [Typ [wax | Ua 
Maximum clock frequency |_fmax | Clock 1 | 30 | 40 | 


teuL 


See 

ae 
| tea | 
Se 

a 
| tea | 
| trun | 
| teu | Clock 2 


teLy 


| teu | 


% Switching parameter measurement information 



















Propagation delay time 







4 el 

1. Measurement circuit 45V 
Pulse 
generator 


Pulse 
generator 





Refer to table of measurement conditions. 





Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


2. Table of measurement conditions 
= a a Outputs 


wom [aww [aww | ar | a 


ax fe [| w [oor] or 
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3.Waveforms 
Waveforms-1 fmax(CP—1), tw(CP—1), Waveforms-3 tw(Reset), tpy_ (Reset ~ Q) 
tpLu,tpur(CP— Q,) 














Inputs 
A~D 
CP—1 CIL 
Output Qa eee 
Waveforms-2 fmax (CP—2), tw(CP—2), tpLu. true Waveforms-4 tw (Load), tsu, tn(H, L), tru, tpru (Load Q) 
(CP—2 ae Qs, Qc, Qp) 
Inputs 3.5V 
3.5V a ov 
cp—2 OV Outputs Vou 
Vou Qa Q Vo. 
Qs VoL 
Von Waveforms-5 tpLu, tpui (Data — Q) 
Outputs { Qc OH 
Vo [oA eee 
CIL 
Qp VoL | OV 
“i 3.5V 
Reset OV 
Outputs Vou 
Qa~Qp Vo. 





Notes 
1. CP-1 and CP-2 waveforms: 
t, S 15ns, te < 6ns, PRR = 1MHz, duty cycle = 50%. 
2. When measuring fyyax, tp and tp S 2.5ns. 
@ Truth tables 


Outputs 

Count 
Qa 
z 
H 
i 
L 
i 
L 
i 
mere L 


Notes 1. Output Q, is connected to clock CP-2, 2. H: HIGH voltage level. 3. L: LOW voltage level. 
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DN74LS240 


Octal Buffers AND Line Drivers (with 3-state Outputs) 





Description 

DN74LS240 contains two buffer blocks, each with independent 
output-control inputs common to four circuits and 3-state 
inverted outputs. 


@ Features 

© Low input load coefficient (pnp input) 

@ Hysteresis (width = 400mV typical) 

© Two circuit in-phase output-control inputs (G, and G) 

© High fan-out 3-state outputs (Io, = 24mA, Ioy = —15mA) 
© Wide operating temperature range (Ta = —20 to +75°C) 


@ Logic diagram (1/2) 





20-pin Panaflat package (SO-20D) 


Pin configuration (top view) 





@ Recommended operating conditions 







Parameter 
Supply voltage 












Output current 














Operating temperature range 
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@ DC characteristics (Ta=—20~+75C) 


a a rs Css ae 
Vu. all 08 
, 


Veco =4.75V, Vin=2V 
Vii=0.5V, Ion = —15 mA 
Vec=4.75V, VHH=2V 
Vi_=0.8V, Ion = —3mA 


Voc 4.75V lo. =12mA 
Vin=2V 
Voi2 Vi=0.8V Io =24mA 
lozu Veo = 4.75V Vo=2.7V 
Vin=2V 


Input voltage 








ww o 
ce cs 
Sic 
= 
<j] < | < |<j< 


Hysteresis 


















Vone 


Output voltage 


So 
Wd 
nyo 
oO 
on 


Oo 





| lp 
No] o 
oO 

Ie 
>| > 


Output current 
Vi =0.8V Vo=0.4V 
ly 


Veo=5.25V, Vi=2.7V 


E 
oO 
.~ 
> 











| rm | 
oa em | o 








Input current I Vec=5.25V, Vj =0.4V —0.2| mA 

f Vec=5.25V, Vi=7V mA 
Output short circuit current** los Vec=5.25V, V;=0V mik 
Input clamp voltage Vik —1.5) V 





— 
(ot) 


tN} o 
Bo 
ON) &} 
ml] DY) wls 
3 
> 


Supply All outputs HIGH 
current} All outputs LOW Icc Veco =5.25V 


***) Disable output 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toc is measured with all outputs open. 











MH Switching characteristics (Vcc=5V, Ta=257C) 


[Sym_[ __Testconditons | _Min_[ Typ | Max | 
eel al 


C,=45 pF 
R,.=667 0 





Parameter 






Propagation delay time 













Output enable time 















C.=5pF 


tput disable time 
Output disable R, -6670 






%* Switching parameter measurement information 


1. Measurement circuit Vee Output 


4.5V 






Pulse 
generator 
Zout =500 


Refer to truth tables. 


Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 








Ann 
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2. Waveforms 


Waveforms-1 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: t, S$ 15ns, tg S 6ns, PRR = 1MHz, 
duty cycle = 50%. 












Waveforms-2 
3V 
Output control ov 
S, closed 
S. closed ~4.5V 4 «1 S, closed 
1 
Output waveform-1 S, closed Von 
Vou 
Output waveform-2 S, closed - S, closed 
S, closed S, closed 
Notes 
1. Input waveform: t, < 15ns, tp S$ 6ns, PRR=1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4. When measuring tppy and tpyy, 8; and S, are 
internal conditions such as a LOW voltage level. closed. 
@ Truth tables 
Inputs Outputs 
G Y 
i Z 
L a L 
L H 
Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. 
4. Z: High impedance. 
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DN74LS241 


Octal Buffers AND Line Drivers (with 3-state Outputs) 





i Description 
DN74LS241 contains two buffer blocks, each with independent 
output-control inputs common to four circuits and 3-state 
non-inverted outputs, 


@ Features 

© Low input load coefficient (pnp input) 

@ Hysteresis (width = 400mV typical) - 

© Complementary output-control inputs (G, , and G, ) 

© High fan-out 3-state outputs (Io, = 24mA, Ion = —15mA) 
@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Logic diagram (1/2) 
20-pin Panaflat package (SO-20D) 





Pin configuration (top view) 





Note 


G, —f>— 
G, —>— 





Hi Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 





— PRA 
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@ DC characteristics (Ta= —20~+75 TC) 


Parameter Test conditions | Min | Typ* | Max Unit 


Sn 


ios 
1 =0. 5V, oe 

| fo. 

|| o. 

ie 


Vv 
Vv 
V 





Vec=4.75V, Vua=2V 
Output voltage ViL=0.8V, Tou =—3mA 


Veo=4.75V lo.=12mA 
Vin=2V 
vn ev = 2imA 


ww i) 
a _ 
w [8] 
oO on 
< 





Oo 
np 
on 
< 


Oo 
ie) 
on 































Output current Baal He 

Cer a a 

Vec=5.25V, Vi=2.7V | =| 20 | ga 

Input current Vec=5.25V, V,;=0.4V | | —0.2| mA 

[ Vec=5.25V, VWi=7V | | a [soma 

Output short circuit current** Vec=5.25V, Vi =0V P| —130| mA 

Input clamp voltage | Vec=4.75V, I1=—18mA | | —1.5} V 

Supply|_Alloutputs HIGH | mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toc is measured with all outputs open. 


@ Switching characteristics(Vcc=5V, Ta=257C) 






Parameter 






Propagation delay time 





C,=45pF 
R,.=6670, 










Output enable time 






Output disable time 


%* Switching parameter measurement information 


1. Measurement circuit 
4.5V 


Pulse 


generator 
Zout =500 


Refer to truth tables. 


Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 








— PAA 
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2. Waveforms 


Waveforms-1 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: t, < 15ns, tp $ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Waveforms-2 








Output control 
S, closed 


=~ S, closed 
S, closed ee : 


S, closed 


Output waveform-1 1.3V 





Output waveform-2 =1.5V 


S, closed Ae S, closed 
S, closed S, closed 
Notes 
1. Input waveform: t, S 15ns, tp $ 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4. When measuring tpyyy and tpyy,,S; and S, are 
internal conditions such as a LOW voltage level. closed. 
@ Truth tables 
Inputs Outputs 
G, Gs Y 
7 zZ 
L H 
L L 
Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. 
4. Z: High impedance. 
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DN74LS244 


Octal Buffers AND Line Drivers (with 3-state Outputs) 





@ Description 

DN74LS244 contains two buffer blocks, each with independent 
output-control inputs common to four circuits and 3-stage 
non-inverted outputs. 


Wi Features 

@ Low input load coefficient (pnp input) 

@ Hysteresis (width = 400mV typical) 

@ Two-circuit in-phase output-control inputs (G, and G,) 
e@ High fan-out 3-state outputs (Ioq = 24mA, Ioy = —15mA) 20-pin plastic DIL package 
© Wide operating temperature range (Ta = —20 to +75°C) 


i Logic diagram (1/2) 


20-pin Panaflat package (SO-20D) 





Pin configuration (top view) 


Gb 


Fie 
Ae 





= 
on 
[es 


\Y 


a | 


“ea 





@ Recommended operating conditions 







Parameter 
Supply voltage 









Output current 


Operating temperature range 
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@ DOC characteristics (Ta= —20~+757T) 


Parameter [Sym Testconditions | Min | Typ" ] Max | Uni 





I Vec=5.25V, Vi=2.7V 


Vec=5.25V, V,;=0.4V 
Output short circuit current** Tos Vec=5.25V, Vi =0V = 
K Vec=4.75V, )=—18mA 


ome 
ical x 


Input current 


Input voltage 
ee ees ee ee 
jee Vr=Vir | Vem a78V raz feat |v 
Veco =4.75V, Vin=2V 
Von ViL=0.5V, lon = —15mA pao] | | i 
Vec=4.75V, Vy=2V 
Output voltage Von Vii=0.8V, i= oak fea} | Vv 
Vec=4.75V loL=12mA 0.25] 0.4 | V 
Vin=2V 
Voz | Vu.=0.8V lo. =24mA 0. 35 V 
Vee =4.75V Vo=2.7V | 20 | uA 
Output current Vin=2V 
J loz Vi =0.8V Vo=0.4V | —20 | WA 


< 

| 
a 
wu 
< 


Input clamp voltage 
Supply All outputs HIGH 


current| All outputs LOW Icc Veo =5.25V 
*** 1 Disable output 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


*** Tac is measured with all outputs open. 


ad 

on a 
wi pl = . 
NIAlA 

—_ 

Ww 

So 

3 

> 


& “| 
3 
> 





@ Switching characteristics(Vcc=5V, Ta=25C) 


Parameter 






Propagation delay time 







Output erfable time 






Output disable time 


%* Switching parameter measurement information 


1. Measurement circuit ¢ 
ASV 00 ee 









Pulse 
generator 
Zout =500 





Refer to truth tables. 





Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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DN74LS244 





2. Waveforms 


Waveforms-1 


Input 


In-phase output 


Reverse-phase output 


Notes 





1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 


duty cycle = 50%. 


Waveforms-2 










Output control OV 


=4.5V 


Output waveform-1 
Vor 


Output waveform-2 


S, closed 


Notes 


1. Input waveform: t, < 15ns, te $ 6ns, PRR = 1MHz, 3. 


duty cycle = 50%. 
2. Except when the output is disabled by the output 
control, output waveform-1 occurs as a result of 
internal conditions such as a LOW voltage level. 


Wi Truth tables 


Inputs 
G 
H 
L 
L 
Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. 
4. Z: High impedance. 


Z 
H H 





S, closed 
S, closed 


Except when the output is disabled by the output 
control, output waveform-2 occurs as a result of 
internal conditions such as a HIGH voltage level. 


4, When measuring tppy and tpyy, 8; and S, are 


closed. 


Outputs 
Y 


cS a 0 BIE SS A EE ES I ES PEP I 2 a A a I a EE 
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DN74LS245 


Octal Bus Transceivers (with 3-state Outputs) 





@ Description 
DN74LS245 contains eight bus transmitter/reciver circuits with 
non-inverted outputs. 


@ Features 

@ Bidirectional transfer or separation capability for two 8-bit 
data 

@ Low input load coefficient (pnp input) 

e@ Hysteresis for input/output A and output/input B 
(width = 400mV typical) 

e High fan-out (lot = 24mA, lou = —15mA) 

© Wide operating temperature range (Ta = —20 to +75°C) 


@ Logic diagram (1/2) 








Enable Go 20-pin Panaflat package (SO-20D) 


Transceiver (1/8) 


| 
Pin configuration (top view) 
t 
1 





Direction 
Control | 
DIR°o =e 


pe 


+ WY, | | & are 
iy ¥ ¥ ¥ ¥ § 


| 
B 
=i 
EB 


Absolute maximum ratings 


y 








* Refer to the family ratings for other parameters, 


HM Recommended operating conditions 







Parameter 
Supply voltage 












Output current 








Operating temperature range 
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@ DC characteristics (Ta= —20~+75C) 


Parameter Test conditions [atin [Typ* | Max | Uni 
EN poe ee 
I hreshold vol 


V 
Yana gs [To=—twk [aap aa] | V 
Vizoev  [ta=nisma | 20 | | ¥ 

Vv 
V 


F 


O I 

peers Veem475V [To=i2ma | | ‘| 0.4 | 
Tw | Weo=5.25v, Vn=z7v «| —s«dY Sid 
Input current ty | Veo=5.25V, Ve=oav |_| | =0.2| ma 
A 
pik o@ | | very [| [or ma 
ae A 
| Toa | <a | Vo=0.4V | : | {| = 200 | ” 
Hysteresis Vit—Vr- | Vec=4.75V | 02} 04] | Vv 
Output short circuit current** | Tos | Veco=5.25V, Vo=0V | —15]} | —130| mA 
input clamp voltage | Va | Veo=4.75V, r=—18mA_—-‘| | [1.8] V 
| Toon | Voo=5.25V, tpi | | 48 | 70 | mA 
Supply current Teer | Vee=5.25V, ohmic ———_—~+| it 62 | 90 | mA 
| Toce | Voo=5.25V, unm | ot [95 | mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics (Vcc=5V, Ta=25T) 


[sym | Testeonditions | Min | Typ | Max 
Coad 


C.=45pF 
RL=6670 





Parameter 









Propagation delay time 













Output enable time 






Output disable time 


*X Switching parameter measurement information 


1. Measurement circuit 





Input 







Pulse generator 
Zout = 500 





1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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2. Waveforms 


Waveforms-1 





ay 
Input A 
(or B) OV 
Output B Von 
(or A) 
VoL 
Notes 


1. Input waveform; t,15ns, t;S6ns, PRR=1MHz, duty cycle 50% 


Waveforms-2 


Output control 


S, closed 
S, closed 







~1.5V 


Output waveform-1 S, closed 


S, closed VoL 







tpzx 


S, closed Vou 


Output waveform-2 1.3V 


S, closed 





~=1.5V 


Notes 
1, Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4. When measuring tppy and tpy,, S,; and S, are 
internal conditions such as a LOW voltage level. closed. 


H@ Truth tables 


Enable G Direction Control DIR Operation 


L B data to A bus 


H Isolation 
Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. X: Either HIGH or LOW; doesn’t matter. 
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DN74L$825 1 


8-line to 1-line Data Selectors / Multiplexers (with 3-state Outputs) 





i Description 
DN74LS251 is an 8-line to l-line data selector/multiplexer 
with 3-state outputs. 


i Features 

@ 3-state outputs 

@ Complementary outputs 

© Wide operating temperature range (Ta = —20 to +75°C) 


Wi Logic diagram (1/2) 


Data Inputs 
Do Di D2 Ds Ds Ds De D7 















Cc o 
D 
Select Bo a ae rT IT 16-pin Panaflat package (SO-16D) 
(Binary) | 4, — a a ct tl 
a | cA | a 1c mil 
Enable ii ti, ht Th [ 


Pin configuration (top view) 


Data 


Inputs 





Outputs | 


Data 
Select 





Hi Recommended operating conditions 







Parameter 
Supply voltage 






Output current 





Operating temperature range 
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OH 





Output voltage 


oO 
iw] 
or 


ROBE 
to 
_ oln 
als 

3 

> 


oO 
Ww 
nn 


Input current 


Output current 


Output short circuit current** 


Cet 
= 


M@ DC characteristics (Ta= —20~+75T) 
Parameter Max [ Uni 
eaecks 3 
Veo=4.75V IoL-=12mA 
Vin=2V 
Voi2 ViL_=0.8V IoL= 24mA 
Voa=5. 25V, V,=0. 4V 
Vec=5.25V, Wi=7V = 
ee Vin=2V [ree 4V 
Vec=5.25V, Vo=0 
fe _ ane 
Supply current lec Vec=5.25V Measurement 
| conditonp | | &5 | 15 | m 
* When constant at Voc = 5V, Ta = 25°C. 
*** Taco is measured with all outputs open, 4.5V applied to all data and select inputs, and the following conditions: 
A: enable grounded. 


ea (aaa (ae ee 
Vit=0.8V, Ton =—2.6mA eae 
ease mee 
Lozi | Vec=5.25V rent 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
B: 4.5V applied. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


Paramever | Sym | Inputs | Outputs | Test condition Max [Uni 
A,B,C 
| tea | tem | (4 levels) 
oe 
t 3 levels 
Propagation delay time a ( ) 
teLy 
Data 
t 
= Data 
teu 
tpzy 
t Enable 
Output enable time = 
Enable 
tpzi 
tpn. 
Output disable time a 
ue Enable 
teiz 


ns 


ns 


—_ 
oo 


ns 


ns 


ns 


ns 


28 | 
2a | 
15 
10 | 
r 
a0] 


ns 





ns 


ns 


ns 


ot 
v 
N 
<= 





m1] & 
ain 


ns 
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%*X Switching parameter measurement information 


1. Measurement circuit 2. Waveforms 


Pulse Waveforms-1_,tr tf 


An Nec. see oo ee Se 
generator ; 5 - Ri Si 4 

















iv 
4.5V 3 E Vou 
3 In-phase output VoL 
2 Reverse-phase v 
+ output mm 
5 
Ss VoL 
mA Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, te S 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
Waveforms-2 
tf 
3V 
Output control OV 
~4.5V 
Output waveform-1 cee SV 
S, closed Vor 





Output waveform-2 





8, closed S, closed Ba 


Notes S, closed — S, closed 
1. Input waveform: t, < 15ns, tp $ 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
. duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4, When measuring tp, jy, and tpyyy, S; and S2 are 
internal conditions such as a LOW voltage level. closed. 
@ Truth tables 
Inputs Outputs 
Select Enable 

C a : 
: Z 
Co ee ee a 
fe ie ek 
L ee se ee ee 
a 
Pe ee ee 
H ae ee ee ee ee ee ee ee 
Wee i ee eR 
H Dr D: 

Notes 

1. H: HIGH voltage level. 4. Z: High impedance (OFF). 

2. L: LOW voltage level. 5. Do~D;: Levels of related D inputs. 


3. X: Either HIGH or LOW; doesn’t matter. 
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DN74LS253 


Dual 4-line to 1-line Data Selectors/ Multiplexers (with 3-state Outputs) 





@ Description 
DN74LS253 contains two 4-line to 1-line data selector/multi- 
plexer circuits with 3-state outputs. 


@ Features 

Independent output-control inputs for each circuit 
Common selector inputs for both circuits 

3-state outputs 

Wide operating temperature range (Ta = —20 to +7 5°C) 


16-pin plastic DIL package 


i Logic diagram 


Output 
Control G;¢ 







16-pin Panafiat package (SO-16D) 













ich 





Data 


Inputs 


Output 4 Data 
Inputs 


Output 
Control Gee 





Parameter 
Supply voltage 






Output current 





Operating temperature range 
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@ DC characteristics (Ta=—20~+757T) 


Parameter | Sym_| _____Testeonditions | Min | Typ] Max | Uni 
aeReE [Mae eee ee 








los 
Vix Vec=4.75V, l=—18mA a 


Measnrenicat 

ae condition 

Supply current Ice Vec=5.25V Measurement 
condition B 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toc is measured with all outputs grounded and the following conditions: 
A: all inputs grounded. 
B: 4.5V applied to output control and all inputs grounded. 


5 
wo]! 

3 s 
> 


a aa aera mae (eee 
Vou Vec=4.75V, Vin=2V Nn Vv 
Viit=0.8V, Ion =—2.6mA 

Output voltage Vee =4.75V lo. =4mA | [0.25 | 0.4 | V 
Vie=0.8V lon=8mA {| +*| 0.35/05 | V 
| Tm | Vec=5.25V, Vi=2.7V | fT 20 | A 
Ti | Weo=s.25v, wiry «i | ml 
Output current Vec=5.25V Aone af | 20 Be 
Output short circuit current** | Tos | Vec=5.25V, Vo=0V [15 | —130} mA 
Input clamp voltage | VK | . , he P| —1.5] V 

te 


W@ Switching characteristics (Vcc=5V, Ta=257C) 


TSym_[ Inputs | Outputs [ Test conditions | Min | Typ | Max ] 


teiy 


[| teu _| 

Le 
Select Y 
Control 

Output y | C=5PF | | 7 | at | 
Conta et a 


* Switching parameter measurement information 












Parameter 







Propagation delay time 


Output enable time 









Output disable time 


1. Measurement circuit Wee 











Pulse 
generator 
Zout =500 





Refer to truth tables. 


1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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2. Waveforms 


Waveforms-1 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Waveforms-2 













3v 
Output control ov 
S, closed 
S, cl are Ae §, cl 
Output waveform-1 ages ae Ay 
S, closed VoL 
Vou 
Output waveforin-2 Ke 
~ S, cl 
S, closed ws 5. fe 
Notes oriii 
1. Input waveform: t, S$ 15ns, tp $ 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
_ duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-! occurs as a result of 4. When measuring tppy and tpyy, 5; and Sz are 
internal conditions such as a LOW voltage level. closed. 


@ Truth tables 


Select inputs Data inputs Output controll Outputs 
Y 


F 














aoe eee hoon eon Baek onl one ne Bee) 
eer - a ; 
crc cy oy ryN 


Notes 
1. H: HIGH voitage level. 3. X: Either HIGH or LOW; doesn’t matter. 
2. L: LOW voltage level. 4. Address inputs A and B are the same for both. 
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DN74LS257A 


Quad 2-line to 1-line Data Selectors / Multiplexers (with 3-state Outputs) 





@ Description 


DN74LS257A contains four 2-line to 1-line data selector/multi- 
plexer circuits with 3-state outputs. 


W@ Features 

@ Common output-control input for all four circuits 

© Common select input for all four circuits 

@ 3-state outputs 

@ Wide operating temperature range (Ta = —-20 to +75°C) 


Logic diagram 


Output 
Control 





16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


Output 
G Control 





@ Recommended operating conditions 







Parameter 
Supply voltage 









Output current 








Operating temperature range 
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W@ DC characteristics (Ta= —20~+75C) 


Parameter | Sym | Test conditions oc Typ* | Max | Unit 


Input voltage 





Vec=4.75V, Vin=2V 


ViL=0.8V, Ion =—2.6mA 
Output voltage 


ae Vec=5.25V || 40 | MA 
ze than S Vi=2.7V | | 20 | wA 


ee ee a 
Inputs ae than S 


S 














I 
Inputs other than S 
I 
Output current** = 
lozt 








Output short circuit current***! — Ios 


Input clamp voltage Vik Vec=4.75V, 11=—18mA —1.5 V 














Supply All outputs LOW Vec=5.25V 10 16 mA 
current All outputs OFF 12 19 | mA 





* When constant at Voc = 5V, Ta = 25°C. 
** OFF condition (high impedance condition). 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds. 
**** Measured with all outputs open and all possible inputs grounded in the range that fulfills the desired output 
condition. 


W@ Switching characteristics (Vcc=5V, Ta=257C) 


Ce Pie 










Parameter 





Propagation delay time 
nee m CL=45pF 


RL =6670 


Output enable time 





Output disable time 


* Switching parameter measurement information 


1. Measurement circuit Vee 






generator 


Zout =500 













Refer to truth tables. 





Notes 


2. Diodes are all MA161. 





na14 


1. Cy includes probe and tool floating capacitance. 
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2. Waveforms 


Waveforms-1 


Input 


In-phase output 


Reverse-phase output 





Notes 


1. Input waveform: t, S 15ns, te S 6ns, PRR = 1MHz, duty cycle = 50%. 
| 


Waveforms-2 


Output control 






~1L5V 
Output waveform-1 


S, closed 
S, closed 


Output waveform-2 





~0V ~15V 
Notes 
1. Input waveform: t, & 15ns, tp S 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 


control, output waveform-1 occurs as a result of 
internal conditions such as a LOW voltage level. 


@ Truth tables 


Inputs Outputs 

G ce eee) eee aoe eee eae 

ft) el 

L L 

ee (Sa TR (ne a ee EE 

L ee ee cae al ee? 
Notes 
1. H: HIGH voltage level. 3. X: Either HIGH or LOW; doesn’t matter, 
2. L: LOW voltage level. 4. Z: High impedance. 
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DN74LS258A 


Quad 2-line to 1-line Data Selectors / Multiplexers (with 3-state Outputs) 





i Description 


DN74LS8258A contains four 2-line to 1-line data selector/multi- 
plexer circuits with 3-state outputs. 


@ Features 

@ Inverted output 

@ Common output-control input for all four circuits 

@ Common select input for all four circuits 

@ 3-state outputs 

@ Wide operating temperature range (Ta = —20 to +75°C) 


@ Logic diagram 





16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 


zz Output 
G Control 


4A 





M@ Recommended operating conditions 










Parameter 
Supply voltage 


















Output current 











Operating temperature range 
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WDC characteristics (Ta=—20~+757C) 


Parameter [Sym_[_Testconditions | Min | Typ* | Max | Uni 
‘pb ysiteee te ft V 
Vec=4.75V, Vin= 2V 


Vie = 06N.. ioe Omak 3.1 


Vezélev — [Mo.=2ama | [02s [08 


; Vec=5.25V a HA 
Inputs other than S| =" Vi=2.7V ae uA 
Ss Vec=5.25V 
eee creer aie ae [ane co=5. 
Inputs other than S Vi=0.4V 
Voc=5.25V 
Inputs other than S Vi=7V 
i = 
Output current** Vec=5.25V o=2.4V 
Via =2V Vo=0.4V 












ClH 
3 
> 





Output short circuit current*** Vec=5.25V, Vo=0V —130} mA 
Input clamp voltage Vec=4.75V, t;=—18mA —1.5] V 


KKK All outputs HIGH 
Supply All outputs LOW | Icc Vec=5.25V 
ean All outputs OFF 


* When constant at Voc = 5V, Ta = 25°C. 
** OFF condition (high impedance condition). 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds. 
**** Measured with all outputs open and all possible inputs grounded in the range that fulfills the desired output condition. 


@ Switching characteristics(Vcc=5V, Ta=25C) 


Sym | Inputs [Outputs] Test conditions | Min | Typ | Max | 
ee OC 
rele 
Ri =6670 pe | 
mee ae wera 
ae 
[a0 
[as a0 | 
[8 Tas] 


% Switching parameter measurement information NOOR: 9 oes a 4 





re 

™ | © 
| 
to 
ron) 
.~ 
> 


— 
ol 
a 
[= |+| 
3 
> 













Parameter 





Propagation delay time 









Output enable time 
ns 













Output disable time 7 








1. Measurement circuit 
4 OV 


Pulse 
generator 


Zout =500 


Refer to truth tables. 






Notes 
1, Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 





AOA 
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2. Waveforms 


Waveforms-1 


Input 


In-phase output 


Reverse-phase output 





Notes 
1. Input waveform: t, < 15ns, tg S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Output control 









Output waveform-1 |S, closed 


S, closed 











tpzu 
losed V . 
Output waveform-2 a pe Vou 
S, closed 0.5V 
~0V ~1.5V 
Notes 
1. Input waveform: t, < 15ns, tp < 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 

2. Except when the output is disabled by the output internal conditions such asa HIGH voltage level. 

control, output waveform-1 occurs as a result of 4. When measuring tpy}; and tpyz,, S$, and S, are 

internal conditions such as a LOW voltage level. closed. 

@ Truth tables 
Inputs Outputs 


ee eee ey eee Pe ee ¥ 
L = Se 


a es Se 
[se — ee 
Notes 


1. H: HIGH voltage level. 3. X: Either HIGH or LOW; doesn’t matter. 
2. L: LOW voltage level. 4. Z: High impedance. 


S2) 


x 


| 


myrep ep oy op 


: 
Coy ey} coin 


x 
x 
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DN74LS260 


Dual 5-input Positive NOR Gates 





@ Description 
DN74LS60 contains two 5-input positive-logic NOR gate 
circuits, 


@ Features 

© Low power consumption (Py = 20mW typical) 

@ High speed (tp4 = 9ns typical) 

@ Low output impedance 

@ Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 








Mi Recommended operating conditions 










Parameter 
Supply voltage 









Output current 





Operating temperature range 





— PRA 


LS TTL DN'74LS Series DN74LS260 





@ DC characteristics (Ta = —20~+75C) 
























































Parameter Type] Max [ Unit 
_ 2.0 V 
Input voltage 1H ett 
Vit. i eal 0.8 Vv 
Veco =4.75V, V.=0.8V 
Von Loy = —400 A 2.7 3.4 Vv 
lt 
Output voltage Win Ve=4-75V Io, =4mA | | 0.25 | 0.4 | V 
Vor | V=2V In=8mA_ | sf 0.35 | 0.5 | V 
Vcc =5.25V 
Vee =5.25V ex 
Input current Tn, Vi=0.4V a 0.4] mA 
Vec =5.25V 
I ‘e =7V 0.1 mA 
Output short circuit current** Tos Vec=5.25V, Vo=0V —15 —100 | mA 
Wn Vec=4.75V _ 
Input clamp voltage Ik [= —18mA 15) V 
Toc Vec=5.25V, 4 A 
Supply current*** ath Ee i m 





* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


@ Switching characteristics os 5V, Ta=25C) 












Parameter 


C.=15pF 
R= 2KQO 


Propagation delay time 


% Switching parameter measurement information 
1. Measurement circuit 2. Waveforms 


Input Vee Output 
O O O 


Pulse 
generator 


Zout=300 acre Input 


Output 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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DN74LS266 


Quad 2-input Exclusive NOR Gates (with Open Collector Outputs) 


@ Description 


DN74LS266 contains four 2-input exclusive NOR gate circuits 
with open collector outputs. 


@ Features 

@ “Wired” AND capability 

© Low power consumption (Pg = 40mW typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


14-pin plastic DIL package 


@ Truth tables 


Outputs 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 





Notes: 
1. H: HIGH voltage level 
2. L: LOW voltage level 





@ Recommended operating conditions 


Parameter 
Supply voltage 


HIGH level output voltage 
LOW level output voltage 





Operating temperature range 
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@ DC characteristics (Ta=—20~+75T) 


Parameter Uni 
fee. [ie iets ee eo a 


GE: 





Output voltage v =2V ue zs 
Voz | Vi=0.8V 
Peels 
Veco =5.25V 
V\=7V 
Output current Stow | Vin=2V, Vy=0.8V HA 
Input clamp voltage Meg : aon mA 
—— 
* When constant at Voc = 5V, Ta = 25°C. 
** Measured with all outputs open and input on one side of each gate grounded while 4.5V is applied to the other 


Veco =5.25V 
cor 
Vec=4.75V, Von=5.5V a] 
Supply current** lec Vec=5.25V | | 8 | a3] 
side. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


[Sym | Inputs | ___Testconditions | Min | Typ | Max | Uni 
eae 

i input Low 

vA input Low 


%* Switching parameter measurement information 











Parameter 


Propagation delay time 





1. Measurement circuit 2. Waveforms 
Vec 





Input 






Pulse 
generator 






Zout = 500 


Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tp $ 6ns, PRR = 1MHz, 
2. Diodes are all MA161. duty cycle = 50%. 
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DN74LS279 


Quad S-R Latches 





i Description 
DN74LS279 contains four R-S flip-flop circuits. 


@ Features 

@ Low power consumption (Py = 19mW typical) 

@ Low output impedance 

@ Wide operating temperature range (Ta = —20 to +75°C) 


16-pin plastic DIL package 


* 


HE Logic diagram (1/4) 


we 


16-pin Panaflat package (SO-16D) 


a 


4 


Pin configuration (top view) 


Wl wa} 
nw 





Hi Recommended operating conditions 










Parameter 
Supply voltage 






Output current 


Operating temperature range 
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vA 
@ DC characteristics (Ta= —20~+75C) 















Vv 2.0 Vv 

paicvelne eee ees (© ee 
Vec=4.75V, Vin=2V 
Vou ViL=0.8V,  Ton=—400 nA see cia u 
Output voltage Vou | Vec=4.75V ig; dm 0.25/04] V 
Vin=2V 

in| viee7v yA 

Input current —0.4] mA 

0.1 mA 














Vec=4.75V, Vo =0V ag 
Veco =5.25V | 
I=—18mA 


Vec=5.25V 


Output short circuit current** 















Input clamp voltage 


















Supply current*** 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, all R inputs grounded, and 4.5V applied to all S inputs. 


@ Switching characteristics (Vcc=5V, Ta=25C) 


Sym | Inputs [Oviputs] Text conditions | Min | Typ | Max | 
ec 
(ied cd 








Parameter 






Propagation delay time 






** Switching parameter measurement information 


1. Measurement circuit 


Input Vee Output 
OO O @ 


Pulse 
generator 


Zout =500 





Notes 
1. Cy includes probe and tool floating capacitance. 


2. Diodes are all MA161. 
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2. Waveforms 


Output 





Notes 


1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


@ Truth tables 
Inputs Outputs 


cyxoye] aypwl 


Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. Qo: Level of Q prior to determination of input requirement. 
State of Q cannot be predicted when set and reset simultaneously become HIGH. 
Regarding the two S inputs: 
H indicates that both inputs are HIGH. 
L indicates that either one or both of the inputs are LOW. 
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DN74LS283 


4-bit Binary Full Adders (with Fast Carry) 








@ Description 
DN74LS283 is a 4-bit full adder with a “look-ahead” carry. 


@ Features 

@ “Look-ahead” carry for high speed 

@ System capability with partial “look-ahead” carry. 

© Wide operating temperature range (Ta = —20 to +75°C) 


@ Logic diagram 


16-pin Panaflat package (SO-16D) 


Pin configuration (top view) 













_ Parameter 
Supply voltage 






Output current 





Operating temperature range 





902._ 
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@ DC characteristics (Ta=—20~+757C) 


Parameter Sym Test conditions | Min | Typ*| Max | Unit 
Input voltage Vin zie ons ks 


Vec=4.75V, Vin=2V 
Mi Vi.=0.8V,  Toy=—2.6mA 2.7 | 3.4 


| ied | 1H = 
Vor. [| Vu.=0.8V lo. =8mA 0.35 | 0.5 Vv 
Inputs other than Co I Veo =5.25V 40 HA 
IH + 





< 


















































Co Vi=2.7V 20 BA 
Input current pee ote ee ii Vec=5.25V —0.8|; mA 
Co : | W=0.4V —0.4} mA 
-—————_——_— 
Inputs other than Cy Vec=5.25V 0. 2 mA 
I ieee ame 2 eas 
ie Co | the Vi TN. 0.1 mA 
Output short circuit current** Tos Vec=5.25V, Vo=0 Vv c= mA 
Input clamp voltage Vic Vec=4.75V, I;=—18mA 
All outputs HIGH 
Supply All outputs LOW Ice Vec=5.25V 
current P a os oF : 




















All outputs OFF 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 7 seconds. 


H Switching characteristics = 5V, Ta=25C) 


fas [ef 
is a 
as a 
as a 
a a 
Pa 
Paar 
Poo ae | 















Parameter 









Propagation delay time 
ns 





% Switching parameter measurement information 
Vec Output 


1. Measurement circuit 4.5V 









L 


Notes 
1. Cy, includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 






Pulse 
generator 


Zout=500 








measurement conditions. 


Refer to table of 





—294— 





LS TTL ON74LS Series DN74LS283 





2. Table of measurement conditions 














ot [id Ouiput 

out [RTA [ele [ele [B[A[G/G[&][e]= [5 
G, _ [enD[Gno [GND [eno [ono [ono [ono [ono p an | |_| | __our 
“si orcs [GND | 45v [GND [45V[ GND [4.5v[ GND [4sv [IN | OUT | OUT | OUT | OUT | our 


ocx] [exo fom PTE Tom| [| 
0 [om | 0 [ow FETRE cw fox [ow] |_| 
oo 0 FRET wow [x0 [ow [oxo [oor] 
ELE [0 [o0]ow |e [om [olen] [orf | 
joo [ex [ow [ow [oo FT Seto] | [loon 
0 [om |x [ow RT Sef om [cx [ow] | — [ovr] oor 
eo fom FEE ow |x [om |oxo]ow| [oor four] 
EET [o0 [oe [ow [a0 [om| oo oor far] | 


3.Waveforms @ Truth tables 






| OUT 


Bll 
Gg 
4 


tpLy 











Ai or Bi 
Xi or Cy 


teu 












Outputs 


ss . mye ge o re When ee 
50% 3V ls =L 

: : ee og oe 4 4 Pe Ze 
oe AN, 


Input 


= 
aN 


In-phase output 


Reverse-phase 


ut 
Owe 1.3V 


Notes 
1, Input waveform: t, S 15ns, te $ 6ns, PRR = 1MHz, 
duty cycle = 50%. 


SS eRRSSeEEEREREEEL 


PRE PEP rRr 
Ee 


=[r|=(r|=|-|=|-|=|-]=|-|x{-|=[-| A? 


lelelele[e 
BGoG 
alal=lel= 
acl 


a 


Notes 
1. A;, By, Az, By, and Co input requirements are used 
to determine values for. 2, D2, and the internal carry C2. 
C,, A3, B3, Aq, and B, values are used to determine 
the outputs 23, 24, C4. 
(C, is not output as an external signal.) 
2. H: HIGH voltage level. 
3. L: LOW voltage level. 
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Decade Counters 





@ Description 
DN74LS290 is an asynchronous decade counter with a direct- 
coupled reset input and nine direct-coupled set inputs. 


@ Features 

@ Direct-coupled reset input 

@ Nine direct-coupled set inputs 

© Capability for independent use as binary and quinary coun- 
ters 


© High-speed counting (fy,ax = 42MHz typical) 14-pin plastic DIL package 


© Wide operating temperature range (Ta = —20 to +75°C) 


@ Timing definition 


Aor B 
Input 





Outputs 


@ Absolute maximum ratings 








Parameter 





Input voltage 





* Refer to the family ratings for other parameters. 


Hi Recommended operating conditions 
Parameter Sym Min Typ Max 


Supply voTag 


Pin configuration (top view) 


Count frequency 
oe 


ad 
a 
ie ea 
i [|_| 





—296— 


DN74LS290 





14-pin Panaflat package (SO-14D) 








Unit 


HA 
mA 


MHz 
MHz 
ns 
ns 
ns 


ns 
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@ DC characteristics (Ta= —20~+757C) 


Parameter Max [ Uni 


eee Se eres a 


Vec=4.75V, Vin=2V 


w 
cs 


ViL=0.8V, Ion = —400 vA 





S 
iw) 
ol 


Output voltage** 





Input current 
|B input 


A input Vec=5.25V 





Vec=5.25V 
Vi=2.7V 







o 
(a0) 
or 
| wi co 
bh . 
~ 
:~ 
> 


ol ee 
—_ 
3 
> 








2 mA 
0.4 mA 
Output short circuit current*** ene —100}) mA 
C=O. 
Input clamp voltage Vig = me oe —1.5] V 
Supply current**** Vec= mA 


* When constant at Voc = 5V, Ta = 25°C. 
** When testing Q, output, a current to which the rated upper limit value for the I;;, of the B input has been added is 
applied to the specified Ip. 
*** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
**** Toc is measured with all outputs open and all inputs except both Rg inputs grounded; 4.5V applied momentarily 
to both Ro inputs, following which they are grounded. 


@ Switching characteristics (Vcc=5V, Ta=257C) 


Parameter 


Maximum count frequency 


Propagation delay time 





—297— 


LS TTL DN74LS Series 
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> Switching parameter measurement information 


1, Measurement circuit 


4.5V 














Pulse 
generator 


Zout=500 


Refer to table of 
measurement conditions. 


1. Cy, includes probe and tool floating capacitance. 


2. Diodes are all MA161. 


3.Waveforms 


Waveforms 1 fmax, tpru, trai (Clock + Q) 


Qs 
Outputs 


Qc 





Qp 13V 13V 


Notes 
1. Input waveform: t, < 15ns, te < 6ns, 

PRR = 1MHz, duty cycle = 50%. 
2. Pulse generator output impedance: Zoy;4 = 50 ohms. 
3. ty is the bit time when all outputs are LOW. 








2. Table of measurement conditions 











Para- Outputs 


meter 





je*=@_|asv| aN [enbfeno| —_Jovrlour 
AG [WW foaafonofenofoor] |__| 
i-aifouofexo} | |_| 
Ge [asv] IN foxoenn] | [out 


teLy 


true 


out 
* Applied for initialization. 

** For characteristic measurement from B input, Qa 
and B are disconnected and pulse is applied to B 
input. 

*** Measured for each terminal; 4.5V applied to 
terminals to which input pulse is not applied. 


Waveforms-2 tpui (Ro > Q) 





Ro 
Outputs V, 
Qa ~Qp i 
13V 
VoL 


Vol. 


Waveforms-3 tpLy, tpui(R»s > Q) 


Outputs 





Qa, Qp 


Notes 1. tr=15ns, t¢S5ns 
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B® Logic diagram 


Input BO 


Outputs 
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DN74LS293 


4-bit Binary Counters 


@ Description 


DN74LS293 is an asynchronous 4-bit binary (hexadecimal) 
counter with direct-coupled reset input. 


@ Features 

® Direct-coupled reset input 

© Capability for independent use as binary and octal counters 

e@ High-speed counting (fmax = 42MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 
14-pin plastic DIL package 


@ Timing definition 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 


Aor B 
Input 





Inputs 


@ Absolute maximum ratings 


y Lees 10 | 
oes 


* Refer to the family ratings for other parameters. 








Parameter 


Outputs 






Input voltage 





Mi Recommended operating conditions 


Parameter Min Typ Max Unit 
a 
Output current os 
[mf Sd STSCSC~dSC~SC<CSS:CS*dYSCS 
32 MHz 

feount 
tw 
tsu 


ount frequenc 
ns 


0 
0 
1 
Pulse width 30 ns 
5 ae a 
Set-up time | tsu | 25 ns 
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@ DC characteristics (Ta=—20~+757C) 


Parameter Max_| Uni 
ses a eee ae 
IL 


Vec=4.75V, Vip=2V 
Output voltage** 










ViL=0.8V, Ton = —400 vA 


Veco=4.75V 
Vin=2V 















Vec=5.25V 






Any Reset 
Input current ito a re 
|B input | mA 
mA 
mA 
mA 


Output dort chet earent™=| toy | =OVys Tas |_| 100] ma 
Vec =4 7 75 Vv 
Input clamp voltage i= 16h ier es V 7 


Supply current" [ter | Wec=s.25v_ «dT ~ «dt 9 | as | 


* When constant at Voc = 5V, Ta = 25°C. 
** When testing Q, output, a current to which the rated upper limit value for the Ij, of the B input has been added is 


applied to the specified Ip,. 
*** Only one output at a tifne short circuited to GND. Also, short circuit time to GND within 1 second. 
**** Toc is measured with all outputs open and all inputs except both Ro inputs grounded; 4.5V applied momentarily 
to both Ro inputs, following which they are grounded. 


HM Switching characteristics (Vcc=5V, Ta=25C) 


Parameter | Sym | Inputs [Outputs] Testconditions | Min | Typ | Max | Uni 
eer aa 


Maximum count frequency 


Propagation delay time 
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% Switching parameter measurement information 


1. Measurement circuit ; Vec Qa 
4.5V 


Pulse 
generator 


Zout=500 





1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


Refer to table of measurement conditions 


2. Table of measurement conditions 


Outputs 





* Applied for initialization. 
* *# For characteristic measurement from B input, Q, and B are disconnected and pulse is applied to B input. 
*** Measured for each input terminal; 4.5V applied to terminals to which input pulse is not applied. 


3.Waveforms 


Waveforms-1 fax, tpiy, tp. (Clock Q) Waveforms-2 tpy_ (Ro > Q) 





Clock 
Qa Ro 
Outputs V. 
OH 
Qs Qa~Qp ‘ag 
Outputs VoL 
Qc : Vv, 
tru, (measured at |tp,4 (measured at ta+g) OL Notes 1. tr15ns. ts =5ns 
ta+10) Von 
Qp 1.3V A3V 
—VoL 
Notes 
1. Input waveform: t, S 15ns, te S 6ns, 2. Pulse generator output impedance: Zoy, = 50 ohms. 
PRR = 1MHz, duty cycle = 50%. 3. t, is the bit time when all outputs are LOW. 


SS FO TS 7 IGE I TC BS ER ET EE EA ETT TT 
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@ Truth tables 
Reset inputs Outputs 
Row Row Q® Qa 
i c 
: Cove 
Gaunt Outputs 
«es | Qa 
c 
— 
i 
aE ET Oe | eee ee eee 
i 
L 
i 
L 
L i 
i i 
E L 
i i 


Notes 
1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 

4. Output Qa is connected to input B and count pulse is applied to input A. 


i Logic diagram 
Input A 


Input BO 


Outputs 





Inputs { - 
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DN74LS365A 


Hex Bus Drivers (with 3-state Outputs) 





Wi Description 
DN74LS365A contains six 3-state output buffer circuits with 
common output-control inputs G, and G,. 


@ Features 
® High fan-out (Io, = 24mA, Ion = —2.6mA) 
@ Wide operating temperature range (Ta = —20 to +75°C) 


a Truth tables 16-pin plastic DIL package 


Outputs 





16-pin Panaflat package (SO-16D) 
Notes: 


1. H: HIGH voltage level 
2. L: LOW voltage level Pin configuration (top view) 
3. X: Either HIGH or LOW; doesn’t matter 
4. Z: High impedance 





Recommended operating conditions 










Parameter 
Supply voltage 









Output current 





Operating temperature range 
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W DC characteristics (Ta= —20~+75C) 


Parameter Max | Uni 
Input voltage co a ee Vv 
Vu. a a 


V 
Vec=4.75V, Vin=2V 2.4 | 3.1 V 
V 
V 








Von V5 0.8V. ign =o bik 


Output OFF current ea Vie=2V Vo=2.4V aes 20 HA 
loz. Vit=0.8V | Vo=0.4v | | | —20 | HA 


Vec=5.25V, either G input = 2V, A 

Vi=0.5V, Kt 

Vec=5.25V, both G inputs=0.4V, A 
m 


Output voltage 





A input 


Input current 





V,=0.4V, 


Vec=5.25V, Vi=0.4V ff =0.41 mA 

I Vec=5.25V, Vi=7V | ff oa | oma 
Output short circuit current** ~ Vec=5.25V, Vo=0V | —15 | | —130 mA 
Weo=4.75V, t=—18wa ||P 
| Nec=5.25V 00k ot | ma 


= —_ 
r 


Input clamp voltage 


Supply current*** 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. also, short circuit time to GND within 1 second 
*** Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs. 


Ml Switching characteristics(Vcc=5V, Ta=25C) 























Parameter Sym Test conditions Min Max Unit 

t 16 

Propagation delay time a fe" | ae 
teu CL =45pF 9 22 ns 
t R,=6672 19 35 

Output enable time ae a 
tezi 24 ns 

Output disable time — CL=5pF eee eee nS 


% Switching parameter measurement information 


Input Vec Output 


1. Measurement circuit 





Pulse S 
1 
generator 


Zaut=500 


Notes 
1. Cy, includes probe and tool floating capacitance. 


2. Diodes are all MA161. 
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2. Waveforms 





Waveforms-1 
Output 
Notes 
1. Input waveform: t, S$ 15ns, tg S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 
Waveforms-2 


tf 
90% q 90% 3V 
q 1.3V 


1.3V 
10% 10% 


oO 


OV 
—\ ~4.5V 
tpiz 
Output 0.5V 
VoL 


tpuz 
tezH Vv 
0.5V a 
=15V 
Output aay 
=0V 
Notes 


1. Input waveform: t, S 15ns, te S 6ns 


ane 
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DN74LS366A 





DN74LS366A 


Hex Bus Drivers (with 3-state Outputs) 


@ Description 


DN74LS366A contains six 3-state output inverter buffer 
circuits with common output-control inputs G, and Go. 


Wi Features 

@ Common output-control inputs for all six circuits 

@ High fan-out (Io, = 24mA, Ioy = —2.6mA) 

© Wide operating temperature range (Ta = —20 to +75°C) 


Mi Truth tables 
Outputs 
y 




















Note 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 
4. Z: High impedance. 


M@ Recommended operating conditions 









Parameter 
Supply voltage 






































Output current 


—2.6 

















To. x 24 mA 
Operating temperature range Topr — 20 25 75 Cc 
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MDC characteristics (Ta=—20~+75C) 
Parameter Sym Test conditions Min Max | Unit 


Vv 
Input voltage si 
Vv Veco =4.75V, Vin=2V 
OH Vi =0. 8V, lon = —2.6mA 


Output voltage Vo. yd EU meas 
= Bion to A 0. | 0. 25 | 
Vin 2. OL. m 0.4 V 
lo; Vec=5.25V =n 
Output OFF current Via=2V o=2.4V Ee pA 


iy Vi_=0.8V Vo =0.4V — 20 HA 


Vec=5.25V, Vin=2.7V 20 | mA 


Vec=5.25V, either G input = 2V, 











































A input Mees eee 
Input current v In Vec=5.25V, both G inputs=0.4V, 0.4 * 
V,=04V 7 m 

G input Veo =5.25V, Vi=0.4V 










Vec=5.25V, Vi=7V 


Vec=5.25V, Vo=O0V 


Input clamp voltage Vix Veo=4.75V, I=—18mA —1,5 V 


Supply current*** lec Veco =5.25V 12 21 mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. also, short circuit time to GND within 1 second 
*** Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs. 





Output short circuit current** 



































M@ Switching characteristics (Vcc=5V, Ta=257C) 





























Parameter Sym Test conditions Min Typ Max Unit 
t 7 15 
Propagation delay time = i Le 
tpy C.=45pF 12 18 ns 
. tron RL =6670 18 35 ns 
Output enable time Ee 
tz 28 45 ns 
eu re a mat 
tuz C, =5pF 32 [as 
Output disable time ; | eee 
Ms Pu x tiz R.p=6670 35 ns 








* Switching parameter measurement information 


1. Measurement circuit 


Vec Output 


4.5V 










Input 







Pulse 
generator 
Zout =500 


Dre mDrnwnr wpe 





PP WW NDS 





Refer to truth tables. 


Notes 
1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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2. Waveforms 


Waveforms-1 





90% 90% 





Input 


S, closed 
S, closed 






In-phase output 
S, closed 


S, closed 
Reverse-phase output —20°°° 


Notes 









VoL 


Vou 


VoL 


1. Input waveform: t, S 15ns, tp $ 6ns, PRR = 1MHz, 


duty cycle = 50% 


Waveforms-2 


Output control 
OV 













S, closed aN 
Output waveform-1 aces 
S, closed 
VoL 
. tz ; 
Output waveform-2 Vou 
S, closed 
=0V 





S, closed 


Notes 
1. Input waveform: t, S 15ns, tp S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 
2. Except when the output is disabled by the output 
control, output waveform-1 occurs as a result of 
internal conditions such as a LOW voltage level. 
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0.5V 
S, closed 


S, closed 


. Except when the output is disabled by the output 


control, output waveform-2 occurs as a result of 
internal conditions such as a HIGH voltage level. 


. When measuring tppy and tpy,, 5; and S2 are 


closed. 
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DN74LS367A 


Hex Bus Drivers (with 3-state Outputs) 


i Description 

DN74LS367A contains six 3-state output buffer circuits with 
common output-control inputs G, and G, for four circuits and 
two circuits respectively. 


@ Features 

@ Common output-control inputs four circuits and two circuits 
respectively 

e@ High fan-out (Io, = 24mA, Ioy = —2.6mA) 

e Wide operating temperature range (Ta = —20 to +75°C) 


Wi Truth tables 


Outputs 














N 

1. H: HIGH voltage level. 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 
4. Z: High impedance. 


Mi Recommended operating conditions 






Parameter 
Supply voltage 





16-pin Panaflat package (SO-16D) 





Pin configuration (top view) 










Output = 
Control © 









G, Cotput 





Control 














Output current 


mA 














Operating temperature range 





mA 
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@ DC characteristics (Ta= —20~+75TC) 


Unit 


4 





Wee al v 
Input voltage Zn /20| | 
a eee ree eee v 
Vec =4.75V, Vin=2V Vv 
ViL=0.8V, lon =—2.6mA 
Output voltage . = V 
Vin=2V : : 


Vo=2.4V 
Vo=0.4V 










Output current 


either G input = 2V, 


° ee re ° = 
a S o on 

.~ 

> 














Input current , both G inputs=0.4V an 

Vec=5.25V, mA 

Vec=5.25V, Vi=7V Pl mA 

Output short circuit current** los Vec=5.25V, Vo=0V —15 —130] mA 
Input clamp voltage Vik Vec=4.75V, 11=—18mA Pf m25] ov 

Supply current*** lee Vec=5.25V 14 mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. also, short circuit time to . GND within 1 second 
*** Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs. 


@ Switching characteristics (Vcc=5V, Ta=257T) 


























Parameter Sym Test conditions Min Typ Max Unit 
p fonueied: tenn 10 16 ns 
ropagation delay time 
as : tpn. C, =45pF 1 7 9 | 99. Vs ae 
case at 
tem | Ri =6670 19 35 ns 
Output enable time [otra | : t + =! + 
tyz. 24 | 40 ns 
Output disable ti tans Ci. =5pF | | + = 
t isable time : 
ise terz Ri. = 6670 i Le 35 aN ns 

















% Switching parameter measurement information 
1. Measurement circuit 
Input Vee Output 


Pulse 
generator 


Zout=500 





Notes 
1. Cy includes probe and tool floating capacitance. 


2. Diodes are all MA161. 
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LS TTL DN'74LS Series DN74LS367A 
2. Waveforms 
Waveforms-1 
Notes 
1. Input waveform: t, S 15ns, te S$ 6ns, PRR = 1MHz, 
duty cycle = 50%. 
Waveforms-2 
tf tr 
90% . | 90% 3V 
A 1.3V 13V 
G \ 10% 10% I 
OV 
=4.5V 
tpLz 
=1.5V 
] 
Output ah La -0.5V 
VoL 
tpHz 
tpzy 
0.5V Vou 
~=1.5V 
Output ey 
~0OV 
Notes 


1. Input waveform: t, < 15ns, tp S 6ns 
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DN74LS368A 


Hex Bus Drivers (with 3-state Outputs) 


Wi Description 

DN74LS368A contains six 3-state output inverter buffer 
circuits with output-control inputs G, and G, for four and two 
circuits respectively. 


@ Features 
® Common output-control inputs for four circuits and two 
circuits respectively 


@ High fan-out (lot = 24mA, Ion = —2.6mA) 
16-pin plastic DiL package 


@ Truth tables 


Outputs 





16-pin Panaflat package {SO-16D) 





HIGH voltage level. Pin configuration (top view) 


Note 

1. H: 

2. L: LOW voltage level. 

3. X: Either HIGH or LOW; doesn’t matter. 
4. Z: High impedance. 





HM Recommended operating conditions 










Parameter 
Supply voltage 








Output current 














Operating temperature range 
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@ DC characteristics (Ta= —20~+75C) 





Parameter Sy : Max | Uni 
ih SS aie ees 

Input voltage a — V 
et Eee ee eee 











Vec=4.75V, Vin=2V 
ViL=0.8V, Ion =—2.6mA 


wagl lol =12mA 
Vin= 
VoL2 ViLt=0.8V Io =24mA 
Veco =5.25V Vo=2.4V 
Output current Vin=2V 
loz. ViL=0.8V Vo=0.4V 


Vec=5.25V, Vin=2.7V 


Output voltage 


wy 
—_ 


o!|o 
Ww] bo 
ola 
| oO 
be dN] - 
nm | oO i) 
8 | = 
2s 
> 


<j<aj<i< 


. 


Nadadaadg 
c 

< 

eo) 

I 

Np 

<Q 

3) 

< 


Vec=5.25V, either G input = 2V, 


V;=0.5V, 





A input 


Input current In Vec=5.25V, both G inputs=0.4V A 
V,=0.4V, 


Vec=5.25V, Vi=7V mA 


S 
i 


S) = 
on ~ 5 


Output short circuit current** los Vec=5.25V, Vo=0V — Le —130|] mA 
Input clamp voltage Vik Vec=4.75V, li=—18mA | f -1.5] 
Supply current*** lec [| Vec=5.25V mA 





* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open, all inputs grounded, and 4.5V applied to all G inputs. 


M@ Switching characteristics (Vcc=5V, Ta=25C) 













Test conditions Typ Max 


% Switching parameter measurement information 


Parameter 


Propagation delay time 








Output enable time 








Output disable time 






1. Measurement circuit Input an Output 


Pulse 
generator 


Zout=500 





Notes 
1. Cy, includes probe and tool floating capacitance. 


2. Diodes are all MA161. 
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2. Waveforms 


Waveforms-1 





Notes 
1. Input waveform: t, S$ 15ns, tp < 6ns, PRR = 1MHz, 
duty cycle = 50%. 


Waveforms-2 


tr 


tf 
90% _ . 90% 
‘ 1.3V 


1.3V 
10% 10% | 


Ol 


o 
Output f—t-0.5V 


tpzu 
0.5V 


Output EGY. 





Notes 


1. Input waveform: t, & 15ns, tp S 6ns 
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3V 


OV 
=4.5V 
=1.5V 
VoL 


Vou 
~1.5V 
~=0V 


LS TTL DN‘74LS Series DN74L$373 
DN74LS373 


Octal D-type Transparent Latches (with 3-state Outputs) 





W@ Description 
DN74LS373 contains eight 3-state output D-type latch circuits 
with common output-control enable inputs for all circuits. 


@ Features 

@ 3-state high fan-out outputs (Ioy = 24mA, Igy = —2.6mA) 

@ pnp output-control and enable inputs for small input load 
coefficient 

@ High noise margin for enable input (hysteresis width = 
400mV typical) 

e Eight circuits for high mounting density 

@ Common output-control and enable inputs for all eight 
circuits 

© Wide operating temperature range (Ta = —20 to +75°C) 








20-pin Panaflat package (SO-20D) 
@ Truth tables 


Pin configuration (top view) 








Notes 

. H: HIGH voltage level. 

. L: LOW voltage level. 

. X: Either HIGH or LOW; doesn’t matter. 

. Z: High impedance. 

. Qo: Q level before determination of the input conditions 
shown in the table. 





ARWNF 











HM Recommended operating conditions 
Parameter Sym Min Typ Max Unit 


V. 
Supply voltage Be 7 5. 00 5. 25 V 


“Hr ae! 
Pulse width re tw z ns 








Note: |: Change from HIGH to LOW. 





ns 
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@ DC characteristics (Ta 


Parameter 


Input voltage 


—20~+4+75C) 


Min_| Typ* | Max 
Vin 





Output voltage 


Input current 


Output current 


Output short circuit current** 


Input clamp voltage 





Supply current 
* When constant at Voc = 5V, 


Vec=4.75V, Vin=2V 
Vit=O0.~ 8V, 


ee Voo= 4. 75V 
| Vow | vce o av 
Veco=5.25V 
Vi=2.7V 
ary 25V 
=0.4V 
yo SY 
V;=7V 


Nog os 


los 

Vix f= —lemA 

Icc Veo=5.25V 
Ta = 25°C. 


























DN74LS373 

Unit 

V 

Vv 

[ou =26inh ¥ 
ar 
Ef 
cor 
| —20 | uA 

i 

: 

; 


** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


M@ Switching characteristics (Vcc=5V, Ta=25C) 





Parameter 


Propagation delay time 
















Test conditions Min Typ 
























































Data aie 
teu Clock or 
teu Enable R_=6670 18 30 ns 
tpzu Output any [is | 28 ns 
tpz. | Control Q | 25 36 ns 
tenz Output any C.=5pF | 12 20 ns 
Control 


* Switching parameter measurement information 


1. Measurement circuit 
Input 4 


Pulse 
generator 


Zout =500 





Vec 
5V 


Refer to truth tables. 






Si 





Notes 
1. Cy includes probe and tool floating capacitance. 


2. Diodes are all MA161. 
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2. Waveforms 


Waveforms-1 








Input 90% 90% 





In-phase output S, closed 









S, closed 
VoL 
S, closed 
S, closed 
Vou 
Reverse-phase output 
Vou. 


Notes 
1. Input waveform: t, S 15ns, tp S 6ns, PRR = 1MHz, duty cycle = 50%. 


Waveforms-2 









3V 
Output control 
OV 
S, closed 
S, closed ~4.5V : S, closed 









Output waveform-1] 
S, closed 


tzu 
Output waveform-2 





S, closed 0.5V 
~0V S, closed 
S, closed S, closed 
Notes 
1. Input waveform: t, < 15ns, tp S 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4. When measuring tppyy and tpyy, S; and S, are 
internal conditions such as a LOW voltage level. ON. 
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DN74LS386 


Quad 2-input Exclusive OR Gates 





Description 
DN74LS386 contains four 2-input exclusive OR gate circuits. 


@ Features 

@ Low power consumption (Pg = 30.5mW typical) 

@ High speed (tpg = 11ns typical) 

e@ Low output impedance 

e Wide operating temperature range (Ta = —20 to +75°C) 


@ Truth tables 


Outputs 


14-pin Panaflat package (SO-14D) 





Pin configuration (top view) 





Notes 
1. H: HIGH voltage level. 
2. L: LOW voltage level. 





M@ Recommended operating conditions 














Parameter | Sym | Min | Typ Max Unit 
I — 400 A 
Output current = e 
To. Le eee a me 
Operating temperature range Topr 25 75 c 











LS TTL DN'74LS Series | DN74LS386 








@ DC characteristics (Ta= —20~+757C) 


rn ee 
IL 


Von Veco=4.75V, Vin=2V 3. 4 


wie 0: 8V, eter A 
yerzhy  iawsna [ows [os 


Vec=5.25V 
a aera 





<[<}<ai< 





Vec =5.25V 
hea moe: 
i= 
Output short circuit current** los Vec=5.25V, Vo=0V —15 | | —100| mA 
‘ Vec= 4.75V _ 
Input clamp voltage Vix L=—18mA Lie 1.5 V 
Supply current*** Icc Veco =5.25V Pea | 20. | mA 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Measured with all outputs open and all inputs grounded. 


HM Switching characteristics — 5V, Ta=25C) 

























Parameter Typ 
iA 
Propagation delay time Sue 
B Other input 
tax or’ | = HIGH 
% Switching parameter measurement information 
1. Measurement circuit 2. Waveforms 


Input Vee Output 
O O 


Pulse 
generator 


Zout=500 





Notes Notes 
1. Cy includes probe and tool floating capacitance. 1. Input waveform: t, S 15ns, tg $ 6ns, PRR = 1MHz, 
2. Diodes are all MA161 or equivalent. duty cycle = 50%. 
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DN74LS390 


Dual Decade Counters 





i Description 
DN74LS390 contains two asynchronous decade counter circuits 
with direct-coupled reset inputs. 


@ Features 

© Includes two circuits corresponding to LS90 and LS290 for 
high-density mounting 

Independent direct-coupled reset input for each circuit 
Capability for independent use as binary and quinary counter 
High-speed counting (fmax = 35MHz typical) 16-pin plastic DIL package 
Wide operating temperature range (Ta = —20 to +75 °C) 


Hi Logic diagram (1/2) 
















OQ, 
Ac 
Inputs 
°Qn 
Be 16-pin Panaflat package (SO-16D) 
Outputs Pin configuration (top view) 
OQ¢e 
°Qi) 
Reset 
Input o 

















* Refer to the family ratings for other parameters. 


@ Recommended operating conditions 
































Parameter Sym Min Typ Max Unit 
Supply voltage Vee 4.75 5. 00 | 5. 25 V 
| 77" Sal 
Output current ae Sees oy) 4 HA 
il 3 To. 8 mA 
Operating temperature range Topr | —20 25 75 e 


A input 0 25 MHz 
feount 1 lem 


B input ni 0 | 20 MHz 
A input [ 20 ns 
Pulse width B input tw 40 ns 


Reset input 20 ns 
Set-up time tsu 25 4 ns 
Note: {: Indicates fall edge of standard clock pulse. 








Count frequency 
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M@ DC characteristics (Ta = —20~+757C) 


Parameter Sym | ____Test conditions | Min | Typ] Max | Uni 











Input voltage 

Eaters Wie ey See ee Se Mee ec Ora 
Veco =4.75V, Vn=2V 

Vou Vi=0.8V, Ion = —400 KA faa] | . 
Output voltage 0. 25 0.4 | Vv 
Data, Enable, P BA 
Load, Clock, Enable, T ly uA 
Reset | 200 | HA 


Data, Enable, P 

Load, Clock, Enable, T 
Reset 
Data, Enable, P 
Load, Clock, Enable, T 
Reset 
Output short circuit current** 


| 
es 
[o> 
3 
> 





| 
j=) 
3 
> 


Input current 
| 
NO 
_~ 
3 
> 


Oo 
—_ 
3 

> 


Veo =5.25V 
Vi=7V 


o 
i) 
3 

> 








| 
_ 
ou 
< 


Input clamp voltage 


Supply current*** lec Vec=5.25V 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
¥#%* Tc measured with all outputs open and all inputs except reset grounded; 4.5V applied momentarily applied to 
both reset terminals, following which they are grounded. 





_ 
ol 
~ 

: 
_ 
Oo 
3 
> 


A 
ol]: 
3 
PS 


Hi Switching characteristics(Vcc=5V, Ta=25C) 
Parameter | Sym_| Inputs [Outputs | Test conditions | Min | Typ | Max | Uni 


Maximum clock frequency 


Propagation delay time 
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% Switching parameter measurement information 


1. Measurement circuit 4.5V 
Input , 












Pulse 
generator 


Zout=500 


Refer to truth tables. 


2. Waveforms 


1.3V 
Reset 
ee tsu WiClock) 
1.3V#1.3V 
Input A 
(measured 
-_ at thar) [7 
Q 1.3V 
A 
tput 
1.3V 
Qs 
Outputs | 
Qc 
tp 
1.3V 
Qp 


Notes 
1. Input waveform: t,-S 15ns, tp S 6ns, 
PRR = 1MHz, duty cycle = 50%. 


M@ Truth tables 


1. BCD count sequence 


Outputs 


; 


a HERR : 




















Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. Output Qa is connected to input B. 





t PLH (measured at tha) 


t PLH (measured at tn+2) 





1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161. 


3V 
———— COV 


3V 
1.3V 






1.3V 
VoL 


t PHL (measured at tn+4) 











‘ Vou 


1.3V 
VoL 


(measured at thag) 


Vou 


teu. 


L 
(measured at ty+jo ) 


Vou 


VoL 


1.3V 


2. Pulse generator output impedance: Zpy, = 50 ohms. 
3. t, is the bit time when all outputs are LOW. 


2. Bi-Quinary 
Outputs 


2) 























m1] CW} re | © 














O};]/aoln| a : 
my oy opr] ey ay ee 
oe ee ee oe Den ee eon ene eon ene 


Teer 
eee cpr e lee 











Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
3. Output Qp is connected to input A. 
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DN74LS393 





DN74LS393 


Dual 4-bit Binary Counters 


Description 
DN74LS393 contains two asynchronous 4-bit binary (hexa- 
decimal) counter circuits with direct-coupled reset inputs. 


@ Features 

e Two circuits corresponding to LS93 and LS293 for high 
mounting density 

@ Independent direct-coupled reset inputs for each circuit 

e@ High-speed counting (fax = 35MHz typical) 

© Wide operating temperature range (Ta = —20 to +75°C) 


Wi Logic diagram (1/2) 










Qa 
a>CP 


Reset 


Input Ac 


Qu 
CP 








Reset Qutputs 


OQ 


Reset | 
Input 


@ Absolute maximum ratings 


; 
) 


* Refer to the family ratings for other parameters. 






Input voltage 





@ Recommended operating conditions 


14-pin plastic DIL package 





14-pin Panaflat package (SO-14D) 


Pin configuration (top view) 


Outputs 






































Parameter a ST 

Supply voltage Vee 4.75 5. 25 Vv 
Output current Tou Zee als 

8 mA 
Operating temperature range Topr —20 25 75, cC 

A input High ; 
res 7 
a 


Set-up time tsu 


Note: 1: Indicates time from fall of clock. 
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@ DC characteristics (Ta = —20~+75C) 


Parameter [Sym [___Testconditions | Min] Typ*] Max | Uni 
OA 
fe ee a Oe 


Vec=4.75V, Ion = —400 pA 


Input voltage 








Vo. Vin=2V 
Por ECO 


Vec=5.25V ea HA 
t 
cai Pe eee a 
= 
iia 
Veo= =4.75V = 
* When constant at Voc = 5V, Ta= 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 


*** Toc measured with all outputs open and all inputs except reset grounded; 4.5V applied momentarily to 
both reset terminals, following which they are grounded. 


Input clamp voltage 





HM Switching characteristics (Vcc=5V, Ta=25C) 


[Sym _| Inputs [Outputs] Test conditions | Min | Typ | Max | Uni 
PFetcck | A | Qa 


ete fe 
; 
ees 

ony 















Parameter 
Maximum clock frequency 







Propagation delay time 






% Switching parameter measurement information 


1. Measurement circuit Wee 
4.5V | 


Zout=500 


Refer to truth tables. 





1. Cy includes probe and too! floating capacitance. 
2. Diodes are all MA161 or equivalent. 
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2. Waveforms 































































3V 
Reset OV 
3V 
Input A OV 
Vou 
Qa VoL 
t PHL (measured at theg ) 
Vou 
Qe Von. 
measured at ty 
Outputs ‘ 
Vou 
Qc 
VoL 
(measured at tn+16) 
Vou 
Qp 
VoL 
Notes 
1. Input waveform: t,S15ns, t;S6ns. PRR=1MHz, duty cycle 50% 
@ Truth tables 
Count sequence 
Outputs 
Count 
p Qa 
a L 
ee L L 
11 H L H H 


Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
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DN74LS395A 


4-bit Cascadable Shift Registers (with 3-state Outputs) 








@ Description 
DN74LS395A is a 4-bit serial/parallel input to serial/parallel 
output shift register with 3-state outputs. 


@ Features 

Synchronous serial/parallel input to serial/parallel output 
Right shift 

Left shift capability with external connection 
Mode-control input 

Output-control input 16-pin plastic DIL package 
“Wired” AND capability for Qa through Qp (with 3-state 
outputs) 

Number of bits easily increased 

Wide operating temperature range (Ta = —20 to +75°C) 


: “ 16-pin Panafiat package (SO-16D) 
@ Logic diagram 


Pin configuration (top view) 


Data Input 





Load/ 
Shift © 


Serial o 
Input 


ke 
ree Outputs 










Reset +--4>— 
‘Jutput 
‘ontrol  P 





b é 6 4 Qn Cascade 
Qa Qs Qc Qv Qa Output 





Cascade 
3-state Output Output 
@ Recommended operating conditions 

Parameter 7 
Supply wala Vee rats [5.00 | 5.25 |v 
a 
re 305 m 
Pale width coe, ee ie te 
eee High-Level or Low-Level Data ‘ i ee eee ns 
oid tn aa 0 
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@ DC characteristics (Ta=—20~+757C) 





Parameter Sym Test conditions Max | Unit 
Vv 2 Vv 
Input voltage a er ee 




















Vit ae ae 
vy, | Vec=4-75V, Vu=2V | Qn Q@nQcQo] 24] 31] | Vv 
Oe MES OY Tons OOMN | "Gp ar ea |e 
Qs Qz | tu=12mA_ | [0.25] 04 | V 
Output voltage e 
Qc, Q5 | lop =24mA 0.35 V 
Cio=éna | [oas| os [Vv 
Input current Ii Vec=5.25V, V;=0.4V FT —0.4] mA 
Output current et 


V, = . = 
AD ae Mee Qa,QB,Qc,Qp 
** Q ,Q ,Q ,Q —15 
Output short circuit coc) Tos | Vec=5.25V is 


Input clamp voltage Vec=4.75V, 11=—18mA 


Supply current*** I Vec=5.25V 19 34 | mA 
= [comin —[ [ea [mt 


* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
*** Toc is measured with all outputs open, 4.5V applied to all inputs, and the following conditions: 
A: 4.5V is applied to output control inputs; 3V is added momentarily, following which they are grounded. 
B: output control inputs and clock inputs are grounded. 


| 
NS 
° 
& 
> 


pile 
o|w 
S| So 
3/3 
>| > 





— 
a 


MH Switching characteristics (Vcc=5V, Ta=257C) 


Max 


t a 
Clock Qa Qo, 
Q% 


Qi5 














Parameter 






Unit 
Maximum clock frequency 


Propagation delay time 






Output enable time 


Output disable time 
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% Switching parameter measurement information 2. Waveforms 
1. Measurement circuit Waveforms-1 
Out 
Voc putQ, 










aa ee ee 


Output control 




























Pulse : é 
generator <1 =45V 
Be ge ee ee Output waveform 1 
; Vo. 
Output waveform 2 Vou 
Notes Notes 
1, CE includes probe and tool floating capacitance. 1. Reset and clock input waveforms: 
2. Diodes are all MA161. tr S 15ns, ts S$ 6ns, PRR = 1MHz. 
Waveforms-2 
3V 3V 
Output control 
OV OV 
S, closed 
=45V =i 
Output waveform-1 5) closed —— ~15V 
S, closed 
VoL Vor 
Output form-2 te y " 
utput waveform- 5, closed On OH 
S, closed 0.5V ~=15V 
== DY. 5, S, closed 
Notes 
1. Input waveform: t, S 15ns, tg S 6ns, PRR = 1MHz, 3. Except when the output is disabled by the output 
duty cycle = 50%. control, output waveform-2 occurs as a result of 
2. Except when the output is disabled by the output internal conditions such as a HIGH voltage level. 
control, output waveform-1 occurs as a result of 4. When measuring tp yy and tpyy_, S; and S2 are 
internal conditions such as a LOW voltage level. closed. 


@ Truth tables 





3-State Outputs Cascade 


Outputs 
Q5 






Notes 1.H: HIGH voltage level. 5. a~d: Constant condition input level of inputs A through D. 
2. L: LOW voltage level. 6. Qao ~ Qno: Levels of Qa, Qp, Qc, and Dp prior to 
3. 4: Change from HIGH to LOW. determination of input requirements shown in table. 
4. X: Either HIGH or LOW; doesn’t matter. 7. Qan ~ Qpn: Levels of Qa, Qg, and Qc priorto nearest clock 


1 change. 
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DN74LS490 


Dual 4-bit Decade Counters 





Wi Description 

DN74LS490 contains two asynchronous decade counter circuits 
with direct coupled reset input and nine direct-coupled set 
inputs. 


@ Features 

@ Two circuits corresponding to LS90 and LS290 for high 
mounting density 

@ Independent direct-coupled reset input and nine direct- 
coupled set inputs for each circuit 

@ High-speed counting (fmax = 35MHz typical) 16-pin plastic DIL package 

© Wide operating temperature range (Ta = —20 to +75°C). 


@ Absolute maximum ratings 


Vi 















Parameter 


Rating 
08] 10° 
os [55 | 


* Refer to the family ratings for other parameters. 16-pin Panaflat package (SO-16D) 


Input voltage 





Pin configuration (top view) 





@ Recommended operating conditions 


Parameter Sym | Min | Typ Max Unit 

Say wae y 
Operating temperature range | Topr [| —20 | 

Pe wit a ae a a SET 

eee ee 


Set or set-to-9 set-up time tsu 254 


Note: 1: Indicates time from fall of clock. 
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@ DC characteristics (Ta= —20~+757) 


Parameter | Sym | Test conditions Max | Unit 


Input voltage 





Vec=4. 75V, Ion = —400 vA 
Vin=2V, ViL=0. 8V 


Vin — 2V 


Fates | foal oa 


Vec=5.25V at HA 
Input oss In Nees 8:25 ere = 
ed a 
Reset, a Vec=5.25V | tf ot | oma 











mA 
Output short circuit current** los mA 
Input clamp voltage Vix = ; V 
Supply current*** lec Vec=5.25V | | as | a6 | mA 





* When constant at Voc = 5V, Ta = 25°C. 
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second. 
#4 Tc measured with all outputs open and all inputs except reset grounded; 4.5V applied momentarily to 
both reset terminals, following which they are grounded. 


W Switching characteristics (Vcc=5V, Ta=25C) 


Pea Ant oe rts) 


| tea | 
| trun Clock 

Clock | Qs, Qp 
| tran | 


‘PtH | Clock 
Set-to- 
2 


%* Switching parameter measurement information 
1. Measurement circuit 
















Parameter 
Maximum clock frequency 








Propagation delay time 











Refer to truth tables. 





1. Cy includes probe and tool floating capacitance. 
2. Diodes are all MA161 or equivalent, 
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2. Waveforms re 







te 
90% 3V 
1.3V \ hav 
Set to 9 510% 10% (—<—<$<—$—$$ 0 
Input th 
a : 
Reset rr es () VV 
twictock) 
Inputs 3V 
1.3V#13V *%13V 1.3V 
Clock OV 
trae teLy ineseieed * tput (measured at tas) 
i 
Vou 
1.3V 13V 1.3V 
Qa Ee 
a tpi] (measured at |tpyy (measured at 
tn+2) tn+a) 
i re ae Vou 


1.3V 13V 


af teu tpry| (measured at |tput (measured at Vo. 
Outputs = ) ) 3 
ie 13V 
1.3V . 
Qc ss 


n+) ta+10) Vou 
1.3V 13V 1.3V 13V 
Qp VoL 
Notes 
1. Input waveform: t, < 15ns, tp < 6ns, 2. When measuring fmax, ty and tp < 2.5ns. 
PRR = 1MHz, duty cycle = 50%. 3. ty is the bit time when all outputs are LOW. 


@ Truth tables 


© BCD Count sequence 
Outputs 
eee ie 0 i Oe an 
0 L 
1 H 
2 ee ee i L 
3 H 
4 eee acer eee | ees eee ee L 
5 a: Sane (ce Sid eer CT H 
6 aa aie a Cee ens Gee L 
7 a ae a ee (a ee H 
8 Pieeteal es Re Oe Cees L. 
9 [eee Soe (Gee Oe (CM eNO H 


Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 


O Reset / Set to 9 
Inputs Outputs 


Reset a 
Moe eee I 
ee ee es ee 
tne cee Coun 


Notes 1. H: HIGH voltage level. 
2. L: LOW voltage level. 
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New Product Information 





| New Product Information 


DN74LS126 Quad Bus Buffer Gates (with 3-state Output) 





Number 














| Number | 
Ponratsi2e ace 
DN74LS165 Parallel Load 8-bit Shift Registers 
8-bit Shift Registers 
A.DN74LS181 Arithmetic Logic Units/Function Generators 
Quad Bus Transceivers (with 3-state Output) 
DN74LS243 Quad Bus Transceivers (with 3-state Output) 14 
DN74LS248 BCD.-to-7-segment Decoders/Drivers 
ADN74L8259 8-bit Addresable Latches 
DN74L$273 Octal D-type Flip-Flop (with Reset) 
9-bit Odd/Even Parity Generators/Checkers 14 






ADN74LS295B 4-bit Right-Shift Left-Shift Registers (with 3-state Output) 

A. DN74LS8298 Quad 2-input Multiplexers (with Storage) 

A\DN74LS$352 Dual 4-line to 1-line Data Selectors/Multiplexers 
DN74LS363 Octal Transparent Latces (with 3-state Output) 

A DN74L8364 Octal D-type Flip-Flops (with 3-state Output) 20 

ADN74LS374 Octal D-type Edge-Triggered Flip-Flops (with 3-state Output) 

A DN74L8375 4-bit Bistable Latches 16 
DN74LS377 Octal D-type Flip-Flops (with Enable) 
DN74LS378 Hex D-type Flips (with Enable) 

A DN74L8445 BCD to Decimal Decoders /Drivers 
.DN74LS640 Octal Bus Transceivers (with 3-state Output) 

A DN74L8642 

A DN74LS8645 




























































Octal Bus Transceivers (with Open Collector Output) 









Octal Bus Transceivers (with 3-state Output) 
AADN74LS670 4-by-4 Register Files (with 3-state Output) 


A. DN74LS8673 16-bit Shift Registers 


A Under development 











16 
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